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ower Engineering 


What We'll Need When Power Engineering Takes To Space 
Know the Correct Practice for Using Oil and Grease Seals 
Ball-Joint Fittings Make Compact Expansion Loops 

When Fire Strikes a Power Station, What Next? 

New Two-Stage Free-Piston Engine 

Cooling Towers Noisy? —How You Quiet Them 
Maintenance Records Prove Gas Turbines Rugged 

Tools and Stores for That New Industrial Power Plant 
Automatic Warning of Ice on Transmission Lines 

Salt Water to Fresh — Several Ways 

How D-C Braking Works on Induction Motors 

G-E Reports on Causes of the Pittsburg Rotor Burst 

New Look for Circuit Breakers and Switchgear 

Use Your Operating and Maintenance Manuals Effectively 
Full Details of ETR — AEC’s Newest Test Reactor 

ATOMICS High-Temperature Nuclear Power Systems 
Piping Systems and Metallurgy for Nuclear Plants 
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Fig. No. 558, bronze globe valve, 200 ibs. WSP, @ 550 F., 400 Ibs. WOG, non-shock 


A plug-disc and seat so hard they can Remember, in throttling service a 
crush scale between them and still close valve's stem, plug-disc and seat must 
tight. A stem that absolutely will not withstand the most abusive wear. Rely 
gall or seize. The combination is ina on the toughness designed into this 
rugged bronze valve designed for tough OIC line to give you extra-long service 
throttling service the OIC 558! Specify the modern 558 where you need 


Both plug-dise and seat are stainless bronze globe valves for throttling 


steel, heat-treated to more than 500 Write for Form No. 1001 which de- 


Brinell hardness. Their seating surfaces scribes this valve along with the entire 


are ground and honed to an accurate, OIC $00 line, including composition 


smooth, bearing finish. The stem is OIC disc and spherical disc globes, angles 


alloy-40, a sturdy bronze which won't and check valves 


gall or seize. Call your OIC Distributor. 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, BRONZE & IRON, 
A LV E S LUBRICATED PLUG VALVES 
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ALL IN A DAY’S WORK at 


(Ketaberoh O4oa 


Every Pittsburgh Piping job is different, but all are alike in one respect . . 
control the flow and harness the energy of high temperature steam, gases, 
or liquids at high pressures. It’s all in a day’s work at Pittsburgh Piping 

to fabricate piping for a central station, an atomic energy installa- 

tion, or for industrial and processing operations. Our service 

includes every phase from blueprint through erection: 

engineering, metallurgical control, pipe bending, ma- 

chining, welding, heat treating, inspection, and 

testing. Use these facilities on your high 

temperature, high pressure piping jobs. 


this BIG 
10-TON 


EXPANSION JOINT 


36” carbon steel joint, 
weighing ten tons, for 
cross-over piping in central 
station. 


. to 





and this small 
PRESSURE 
RISER 
CONDENSER 


Pressure riser condenser, fab- 
ricated of Stainless Steel Type 
347; 2 feet high; wall thick- 
ness equivalent to 4” Schedule 
1605S. Stainless steel pressure 
vessel, for atomic energy ap- 
plication, appecrs in back- 
ground. 


Promoting Progress IN POWER AND PROCESS PIPING 


Youg AND EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. 





Conada; CANADIAN PITTSBURGH PIPING, LTD., 635 BEACH ROAD-—HAMILTON, ONTARIO 
Whitehead Building Holly wood 18268 Nerth Alexandria Ave. 
10 High Street New Orleans P.O. Box 74 
Peoples Gas Building New York Woolworth Budding 
. «Public Squ Syrecuse 113 Se. Selina Street 
Toronto. . -68 Yonge Street 
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Hall Industrial Water Report 


VOLUME 5 


Keep Water Out of Steam 


DECEMBER 1957 


Water belongs in the boiler or evaporator, not in the steam. Wet 
steam from priming or foaming of boilers may seriously damage super- 


heaters or turbines. 


Evaporator vapor of poor quality introduces 


excessive amounts of solids to the boiler feed cycle. 

Carryover problems can be solved. Mechanical changes may be the 
most economical answer. Perhaps the water level should be lowered, 
or its variation controlled more carefully, or maybe the baffles in the 
steam drum should be altered. But the problem may be a chemical one. 
Is there unsuspected contamination of condensate or feedwater? Or is 
the answer simple adjustment of blowdown or use of an effective 
antifoam? Hall engineers are experienced in searching for the best way 


to avoid wet steam 


More Blowdown 


A Georgia 
gross carryover from a small HRT 


plant, plagued with 
boiler, had tried unsuccessfully to 
solve the problem with a number of 
compounds offered as effective cures 
Usually the compounds aggravated 
the condition. Finally, Hall Labora 
tories was called in to help 

Hall field engineer John Kenney 
quickly diagnosed the problem 
Little attention was given to blow 
down of the boiler, so the total 
lids in the boiler water frequently 
ran much too high. After Kenney 
gave the operators the proper test 
procedures to control boiler water 
conditions and trained them to main 
concentration at a 
the difficulty was 


tain total solids 
satisfactory level 
completely eliminated 

Simple t? But only after 
a Hall engineer applied his training 
and experience to finding the actual 


wasn t 


cause of the carryover 


Dye Bath Trouble 


In spite of heavy blowdown, care 
ful control of boiler water conditions 


and normal boiler steam loads, a 
New England finishing plant expe 
rienced serious difficulty in dyeing 
operations because of impure steam 
Conductivity tests on samples of 
condensed steam from the bleach 
house showed continuous carryover 
with dissolved solids ranging from 
14 to over 300 ppm 

There was little if any room for 
improvement in boiler water con 
ditions 
contamination of 
that could easily be eliminated 


There was no detectable 
boiler feedwater 


They stand ready to help you 


There was no mechanical 
solution to the problem. Hall field 
engineer Bob Dow decided accord- 
ingly to feed Hagan C-1 Antifoam. 
Carryover stopped immediately. 
Conductivity tests on samples col- 
lected under the same conditions as 
before showed only a trace of dis- 


simple 


solved solids 

Further work indicated that with 
the use of the antifoam, blowdown 
could be cut in half with savings in 
water and chemicals. Needless to say, 
plant management is happy with 
Hall Laboratories service 


Hammers Stopped 


The makeup 
stitutes about 70 
feedwater at a forge plant in Cali 
fornia contains 325 ppm hardness 


water which con- 


percent of the 


and 800 ppm dissolved solids. In 
addition, the condensate available 
and the exhaust steam used for feed- 
water heating are heavily contami- 
nated with cylinder oil. 

When Hall field engineer Dick 
Carey tackled the job he found boiler 
water level fluctuating badly and so 
much water in the steam that the 
stopping of the forging 
interfering 


continual 
hammers was seriously 
with production 

The only change that could be 


made at once was the feeding of 


Hagan H.P. Antifoam. This turned 
out to be all that was necessary. The 
water level stopped fluctuating, 
carryover ceased and so did any 
difficulty at the hammers 


Water is your industry's most im- 


portant raw material. Use it wisely. 


NUMBER 6 


Foaming Traced to Size 


During a regular visit to a New 
York paper mill, Hall field engineer 
Lou Eppelsheimer was informed that 
water was foaming in a condensate 
pump and that a heavy deposit had 
built up on a turbine throttle valve 
in a week’s time. 

Subsequent analysis showed the 
condensate to have a high pH value 
and to contain raw water, consid- 
erable silica and much organic 
matter. The deposit on the turbine 
throttle contained boiler water salts, 
indicating carryover. A most signifi- 
cant clue was that the foaming con- 
dition occurred only on Mondays. 

With this information as a guide 
the plant men and the Hall engineer 
were able to pinpoint the difficulty. 
In the plant, the size emulsion was 
prepared with raw water, a silica 
compound and glue. The hot mixture 
was transferred from one tank and 
atomized into others with a steam 
injector. When steam pressure 
dropped over weekends the emul- 
sion was sucked back into the steam 
lines. As operations were resumed 
on Monday, the contamination was 
flushed through the traps into the 
condensate return system. 

Suitably placed check valves and 
regular examination of condensate 
have eliminated all difficulty 


Dr. Partridge Honored 


When industrial water was selected 
as the 1957 topic for the Annual 
Marburg Lecture of the American 
Society for Testing Materials, Dr. 
Everett P. Partridge, Director of 
Hall Laboratories, was chosen as the 
lecturer. At the ASTM meeting in 
June, Dr. Partridge showed where 
we stand as a natian with respect 
to what he called ‘““Your Most Im- 
portant Raw Material.”’ Reprints of 
his lecture will be available 


Industrial Water Problems 
Require Special Handling 


There are no ‘“‘stock answers’’ to 
industrial water problems. For in- 
formation write, wire or call Hall 
Laboratories, Division of Hagan 
Chemicals & Controls, Inc., Hagan 
Building, Pittsburgh 30, Pa. 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of Industrial W 
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© IRVING LANGMUIR’S LIFE 
and remarkable accomplishments 
in science have been given wide- 
spread attention and honor since 
his death at 76 on August 16, 1957 
One of the most recent tributes is a 
4-page brochure published by the 
General Electric Research Labora- 
tory in Schenectady, where he did 
so much of his work. It contains 
memories of Langmuir by two old 
friends in research, Katharine B 
Blodgett and W. D 
Writes the latter: 

“He was, by nature, very modest 
By chance, I was the first person to 
whom he spoke just after receiving 
word by telephone of the award to 
him of a Nobel Prize. | can sull see 
his look of both pleasure and mod 


est incredulity 


Coolidge 


© TWO PIPING CONTRACTS to 
taling nearly $5,000,000 have been 
awarded to National Valve and 
Manufacturing Co by Commonwealth 
Edison Co of ¢ hicago and the iv n 
nessee Valley Authority 

The Commonwealth Edison con 
tract calls for installation of 650 tons 
of special piping at the firm's Fisk 
Station to supply Chicago's growing 
powe! nee Is for homes and in lu try 
Che piping will carry 1050-F steam 
at 2000 psi from a twin furnace botlet 
to a 300,000-kw turbine. The steam 
is then returned through piping to 
the boiler where it is reheated for a 
second pass through the turbine. Th 
ystem 15S lesigned to carry 2,20 AK 
lb of steam an hour 

Navco's 
calls for power piping systems fot 
two additional units of the TVA 


contract with the TVA 


team plant at Gallatin, Tenn. More 


| 


than 500 tons of chromium moly! 


num steel pipe will be used to tran 
port a rated capacity of 1,960,000 I! 
of 1053-F steam an hour at extremely 
high pressures to tur! ines operating 
at 3600 rpm 


Sections of this »pecial alloy pipe 


,ome 271% in. in diameter, will weigh 


20 tons each. In some instance i 
ingle pipe run weighing over 50 ton 
will expand 


length because of the high tempera 


more than a foot tn 


ENGINEERS’ PREVIEW 






(A man can light a cigaret from 


tures 
the bare surface of this pipe when in 
operation 

Both the TVA and the Common 
wealth Edison contracts call for the 
use of a counterpoise hanger to a 
commodate these heat-produced 


movements 


© ELMER A. SPERRY AWARD, 
one of engineering’s top prizes, this 
year went to three men and four sec- 
tions of the Engineering Depart- 
ment of Electro Motive Division of 
General Motors Co, for contribu- 
tions to development of the diesel- 
electric locomotive. The men are 
Harold L. Hamilton, Richard M. 
Dilworth, and Eugene W. Ketter- 
ing. The award was made in Chi 
cago in October as part of the Fall 
General Meeting of the AIEE. 

Also at the AIEE meeting, Wil- 
liam L. Everitt, dean of the College 
of Engineering, University of Illi 
nois, was given the Institute’s medal 
in electrical engineering education. 

Some 1900 engineers turned out 
for the AIEE confab, heard many a 
pertinent paper, but none perhaps 
so pertinent as remarks by Dr. Kaj 
A. Strand, director of Northwestern 
University’s Dearborn Observatory, 
at a press conference, 

In questioning Dr. Strand, Asso- 
ciate Editor Charles Maxwell of 
POWER ENGINEERING observed that, 
according to our information, the 
satellite Sputnik I weighs 184-plus 
lb, while the original vehicle 
weighed some 60 tons at take-off. 
his indicates a ratio of about 650 
to one (the best the USA has come 
up with is 1000 to one). Also, 
Russia's initial thrust was in the 
order of 200,000 Ib as compared 
to the Vanguard's 27,000 Ib. Max 
well asked Dr. Strand if these facts 
did not indicate that the Soviets 
had developed a better propellant, 
or a better rocket, or both. Strand 
checked figures he had and agreed 
that this was quite apparent 

For more on power for the satel 
lite, see the article, Power Engin 
eering Takes to Space, elsewhere 


in this issue 





© ELECTRONIC BRAIN of a com- 
} uter can remember only about one 
much as the human 
to translating a 


Russian 


millionth as 
brain, when it come 


foreign lang lave »U h as 
This comforting fact was conveyed to 
the AIEI Robert | 
Wall jt Niehause, of 


the University 


onference by 
and Udo K 
of Washington, in a 
ium on This is one 


ympo omputers 


of the reasons why machine transla 


tion at present hould be done on a 


| 


!-for-word basi and 


wor ‘ , not by 
translation of thought 

Another memorable lescription 
AIEEE. this one by Archer S 
Gordon of the University of [lino 
College of Medicine: a small, porta 


ble electrical 


from 


levice known as a Ca! 


la monitor 1s being us¢ | to aid 


letecting stoppage of the heart, fi 


brillation and collapse of that organ 


The monitor, which uses transistor 


continuous, visual monitor 


and rhythm of the 


condition and 


vive al 


ing of the rat 


heart, indicating it 


erving as a guide in the case of an 


pul »¢ le 


unconsciou pet on 

M. J. Steinberg, of ConEd, New 
York, reminded AIEE delegates that 
ilchough fuel costs can be established 


as a function of the kw load gen 


erate a with i eptal le precision, no 


method has as yet been leveloped to 


letcermine a similar relation for main 


tenance costs. Steinberg said that an 


nual costs of accounting record can 


he utilized to establish incremental 


maintenance osts at a fixed unit 


kwh, or as a fixe 1 percent 


value per 
age of the incremental fuel costs. He 


advocated a survey on current pra 


tices for determining incremental 


maintenance costs 


© CLEVELAND STEPS OUT with 
construction plans for a major elec ° 
tric power plant located at Rayland, 
Ohio, on the Ohio River. Part of 
the Cleveland Electric Illuminating 
Co's system, the first unit of 335,- 
000-kw capacity is scheduled to go 
on the line in 1961, It will be linked 
to the company's service area by a 
445,000-¥ Cost 
of the plant, 
turbine-generator unit and connect- 
ing transmission system is re- 
ported at $75,000,000 By building 
on the Ohio River near plentiful 
coal supplies, cost ot transporta- 


transmission line 


initial installation 


tion of coal will be reduced and the 
saving reflected in low-cost electric 


pe ywer 


© ANOTHER BIG CONSTRUC- 
TION project is the new dam, power 
reservoir 
the 


house and water storage 


which will soon be added to 
Southern California Edison Co's Big 
Creek 


the High Sierra 


hydroelectric installation in 
Cost of the new fa 
at $49.600.000. It 


cility 1s estimated 


will add 126,000 kw of generating 


apacity to the total of 540,000 kw 
now being produced by the Big Creek 


lake 


hain of lams and power 


hous 


LANGUAGE of 


needed 


NEW 
will get a 
standard dictionary. ASME is pub- 
188-page Glossary of 
Nuclear and 
Fechnology. The work has been 
approved by the American Stand- 
approval 


© THI 


atomics much 
lishing a 


Terms in Science 


ards Association, an 
which is the culmination of a proj- 
ect begun in 1948 by 21 technical 
societies with interests in the 
nuclear energy field. These groups 
pooled their efforts toward one 
comprehensive listing of terms, 
with the National Research Coun- 
cil as The 
ASME'’s list was used as a base. 
Copies of the new and definitive 
obtained at $5 
49th 


the 


cobrdinating body. 


glossary may be 
each from the ASME, 29 W 
St, New York City, or from 
American Standards Association, 
70 E 45th St. New York City. 


© NEW TOPICS to be introduced at 
the ninth Plante Maintenance and En- 
gineering Conference in January, re 
flect the rapidly changing aspects of 
maintenance in the nation’s factories 
Prevention of air and water pollution 
the automation on 


and impact of 


maintenance top the list of subjects 


to scussed 
annually 


held 


lays of 


[he conterence Is 
luring 
Plant 


Show, 


the firse three the 


Maintenance and Engineering 
which 1s scheduled for the 


International Amphitheatre, Chica 


go, January 27 to 30 
electric power bills, 
the 


plant engineering 


Reduction of 


labor relations, and broad re 


sponsibilities of 
are among the new topics to be intro 


duced this year. There will also be a 


new session devoted to the small 


ized plant where less than ten em 


ployees are engaged in maintenance 


work 


Five general sessions will cover 


Getting Management Support for 
Maintenance, Fundamentals of Pre 
ventive Maintenance, Fundamentals 
of Planning and Scheduling, Funda- 
mentals of Con- 
trol, and Prevention of Air and Wa 


Maintenance Cost 


ter Pollution. The pollution session 
will consider both outdoor pollution 
community 
problems as well as in-the-plant pol 


which causes serious 


lution, which raises costs, interferes 
with employee health and comfort, 
and impedes quality control 

Ten industries will have separate 
sessions devoted to their respective 
problems. These include metal-work 
ing, petroleum processing, paper in 
dustries, research and development 
laboratories, rubber, chemical, metal 
food 
lries, and steel mills 

Welding, electri 


fabricating, processing, foun 


motors, Sanita 
tion, maintenance in plants with less 
than 50 maintenance employees, and 
getting work coéperation from main 
tenance employees, are among other 


top s for separate sessions 


© SPEAKING OF NUCLEAR 
POWER (and who isn’t these 
days) President Eisenhower has an- 
nounced that 59,800 kg of uranium 
245 will be available for peaceful 
uses at home and abroad. This is in 
addition to 40,200 kg designed in 
1956 and earlier. Reason for the 
new supply: the point has been 
reached where licenses granted or 
under consideration by the AEC 
require it. 

The growing nuclear power pro- 
grams in friendly nations also re- 
quire additional supplies of atomic 
fuel. 

Of the new supply, 29,800 kg 
are for use outside the U. S.; 30,000 
kg are for domestic use, principally 
for power reactors. 
























DE LAVAL 


designs 







for 






dependability 







Machines that stay in service year in and 





year oul are the most economical. Since 


1901, De Laval has supplied quality- 







designed pumps, compressors, and other 






vital equipment for industry. Each 






unit is designed for dependability and built 






by master craftsmen. As a result, the 






De Laval name plate is your assurance 






of reliability. Literature is available 






on all equipment shown on these pages. 







. Barrel type boiler feed pumps 


. Centrifugal compressors 









q Centrifugal pumps for many services 
. De Laval IMO pumps for fuel oil transfer 
. De Laval IMO pumps for fuel oil burner service 
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. Multi-stage turbine generators 





Steam Turbine Company 





B16 Vottingham Hay, Trenton 2, New Jersey 
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SWHAT THEY TELL US 


TURBINE EXPERT in the 
leader C. T. Mabbi 


to this 


» GAS 
house want 
one 
[the combined 
irbine eyele 
The opportu 
ure ariou 
wing the infor 
tallation planned at 
POWER ENGINEER 
to 
beer 
ing a 17,500-k™ 
that 
)000-kKW ven 


¥ 


riginal design } 
‘ a 
turbine drive 
Many 


ulted in manu 


tear 


O04 yenerator ecor 


vould have re 
| 


ind in operation, a we 


pace Verhap one econorn 
been graduating into the 
led class, the 
ind there A) 


turbine could be 


breaking 


yht aro 

used to 

turbine and compre 

he starting motor 

need that the o it 
o turbine 
vell within 
ed pract 


, 


yer on thi 


Pe DRAINING SUPERHEATERS 


before tart-up 18 a which 


hould be 


practice 


followed in any well 


operated plant Our attention ha 
been called to this principle again 
Reader ID ; 


Fla. Calleja writes 


I. Calleja of Ke 


Hearing of a power plant that had 


turbine thrust aring damage, | 


thought that the damage might ver 


vell have water slug 


into the 


been caused b 


r moisture being carried 
tarting up ol “at 


diffi 


pockets of accumulated 


turbine during the 
ither boiler. The answer to the 
ult n 
condensate in the superheater tube 
| have had 


pocket ind 


experience vith uct 
although | didn’t get 
damage, I did get a 


The 


bn ing 


thrust bearing 


iperheater tube leal trouble 


vil that the boiler wa fired 


lowly, causing poor circulation, 


ind so not moving the condensate it 
ulted in high ten 


tule 


he tubs im re 
perature tubs causing 

ww bringing up the 
ore quickl checking 
it the tube 


1900 F. This ha 


eliminate it 


temperature doe 
eured the 
i to 
be sure that the 
uperheater drain 
drait 


i 


iperheaters to the closed and/or 
pen tem on which they are in 
talled. No steam flow will take place 
through a trap, and it will be nece 

ary to establish positive steam flow 
through the superheater 
Open the by-pa valve on the 
150-lb discharge auxili- 
team to flow 

The boiler 
from the 150-lb 
air pocket out of the 
and air 
vent A 
amount of condensate is left 
which 
protection 


uperheater 
ary line, to allow the 
lowl into the boiler 


being cold, steam 
line fores the 

tem la team drum 
nts, also uperheater 
mall 
mn the 


uperheater element, 


will serve as additional 
Close the 


tion to the 


team connec 
uperheater inlet when 
reaches 150 lb, 
time the 
the pre 


protection 
team drun pre ure 
and in any case by the 
ure equal 


team drum pre 


ure in the auxiliary line 


1 he 


open 


uperheater drain to the 
hould he 
the presence of condensation in the 
uperheater, and in any case should 
be opened for a sufficient length of 
that the superheater 
is free of condensate prior to lifting 
hand, and before 


tem used to check 


t to insure 


the al 


ery valve by 
team valve 
main 
I am careful to see that 
the non-return valve drain i 
to the atmosphere. We 
pipe our 
line with a this 


open 


cutting in on the main 


fefore cutting on the 
tear valve, 
open, 
which drain 
ilso have a connected to 
trap; 


and an 


nain team 
trap ha a by-pa 
which I also open as well a 
yland seal drain. All 
casing drain, 
for | will be 


drain, 
pening the 

e valves, with the 
with me, 


ire a must 


pretty sure of getting dr team 


> HANDBOOK POWER 
KE. NGINEERING continues to prove its 
practical usefulness to a wide range 
of readers. W. H. McKim, super 
installation and mainte 

Westinghouse’s Atomic 


iIsion, asks 


section ol 


Visor ol 
nance for 
Power Div 


1 am writing to determine if you 
have available in compiled form, edi 
of the Handbook which appear 
monthly ir 


| am in the 


tion 
your publication 

organizing 
main 


proce ot 


i mechanical installation and 


tenance section for a new nuclear 
plant and | believe a hand 
uch a thi 


training 


power 
would be most 
qualifying 


available 


hool 
helpful in and 
per onnel If thi 


please let me know the cost and any 


new 


ordering information 
plea e you to that 
POWER ENGINEERING i 
circulated to all engineer 
here, and we all find it 


ther pertinent 
It ma 


cop of 


Ki.OW 


regularl 


ind foremen 


to be a most helpful and well-written 
publication 


We appreciate this comment, and 
wish we could comply with Reader 
McKim’s request. Earlier issues of 
the Handbook section were grouped 
and reprinted in booklet form, but 
the supply of these is now exhausted. 


> CREW TRAINING for power 
plant operation, and successful tech 
niques for it, is a subject which 
always has our interest and concern. 
In the August, 1956 issue (pages 
101-3) we published what we thought 
was a very helpful article by G. R. 
Setterlund, called How We In- 
structed a New Steam Plant Crew. 
Others have apparently thought so, 
Loo. 

Reader E. B. Plapp, chief engineer 
of the Mexican Engineering Depart 
ment of American Smelting & Refin- 
ing Co, writes from El Paso, Texas, 
wanting to know how Setterlund 
would handle the training problem 
when some operators are Spanish- 
speaking. (Readers of the Setterlund 
article will remember that one of the 
factors he had to deal with was a 
mixed group of English-speaking and 
French-speaking operators.) Plapp 
asks further: 

What | 


wanted was a sample of 


operating instruction which we 
could use in writing up instruction 
for our own plant; in other words, 
we know what to include and write 
up, but we are not sure of just what 
form to put it in. 

Setterlund has graciously replied 
to Plapp with detailed suggestions 
based on the system he described in 
our August, 1956 issue. He com- 
ments: 


Each plant has its own individual 
problems when training and instruc 
tion sheets are being compiled; but 
I find that the over-all picture i 
roughly the same. Anybody 
operator if he i 
himself, i taught the 
upervised while train 


can he 
come an able to 
think for 

why’ and 


ing 


> GENTLEMAN FROM JAPAN, 
T. Kishi of the Nippon Asbestos Co, 
in Tokyo, writes: 


I am a diligent reader of your 
publication. I read with 
est an article entitled, How To Fire 
proof Your Fuel Tanks, on page 91 
of the August, 1957 issue, and would 


like to know about it in more detail 


much inter 


appreciate it if you would 
with the 
a copy of the maker 


I would 
kindly 

turer and have 
bulletin 
their earliest 


arrange manufac 


sent to me via airmail at 


convenience 


By this time we expect and hope 
that Reader Tishi has probed to the 
full the interesting story on perlite 
concrete and what it can do. Any 
body else need more informa { 
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Why a Steam Trap Has to Handle “Air 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacily 


Air, with its load of oxygen and cai TABLE A—How air reduces steam Figure 4 shows how an Armstron 
bon dioxide, has an unwholesome temperature inverted bucket trap continuously 
habit of interfering with the effi- vents air. What the picture doesn't 
ciency of steam heated units. If steam of tie r olla aroone mine a ' how i built-in plus-value of this 
vere always free of these undesirable , vitt A y sme ap design An Armstrong trap 
companions, things would be a lot — , ypens suddenly, creating a momen 
tary pres ure drop and turbulence in 
the unit being drained. This break 
up air films and “pump air down 
1¢ 4 " to the trap so it an be vented 

1. Operating temperatures are - ; rhe vents in standard Armstrong 
subnormal. This is a two-part prob- trap buckets will pass all the air nor 
lem. First, an air-steam mixture ha mally encountered. In special case: 
1 lower temperature than pure steam h as paper machine dryers, the 





impler for men-who-operate-plant 
Because it isn’t, three unhappy situ- 
ition frequently oceul 








it the same pressure—see Table A f its are correctly sized larger at the 
Secondly, air can “nlate out” on heat ah . Fein F ) Oo meet the requirement 
ransfer surfaces as shown in Figure 
Under some conditions, such an ail 
will knock down heat transfer 


b a miu h as 50 





Fig. 3 When steam is turned 
on, it takes a trap with extra air 
venting capacity to prot de fast 
heat up Thermostatic Thermostatic 








vent open vent closed 





lieat-up is slow as a snail, Ai: 
‘ f Fig. 5. Open float with thermo 


has a picnic in unit that are shut off 
. ‘ , tatic vent for off-and-on units 
periodically. Figure 3 picture the 
> W nen trap i ld 
problem. Lines and equipment lite: 
k 1. How air can “plate out ally fill up with air, When the stean 
ig ) l La u 
. Thi turned on it can get in only as ta 


pent is open, 
permitting air to blow through 
when team is turned on When 


on heat transfer surtace s tl P { team reaches trap heat closes 
‘ eC alr g Sou , 
insulation drastically reduces . ' . . , thermostatic vent. Then reqular 


heat transfer efficiency Arm- Enter Steam 1 raps bucket vent handles all air com 


strong ip operation creates ng in with steam 
| 


Curing these steam system ail 
turbulence in the equipment that 











ments involves an operation some —— 
prevents this times called a “trap transplant It 

consists of removing traps that don't Open Float with 
get the air out and replacing them Thermostatic Vent 


ith trap that do 





Super air-venting capacity 
must for fast heat-up of low pre: 
unit heater heating coils 
headers and other units that are on 
if d off Figure 7) how how the 
Armstrong open-float-with-therrno 





tats ent trap takes care of this 


14-page Armstrong team 
book cover other features of 
the Armstrong trap as well as its « 


on occurs when a cellent air handling characteristic 


aes 


pt cor tinuously Ps Thi catalog also discusse trap se 
of both condensate and air jm lection, installation and maintenance 
Arm trong trap dische rge both, Ks j Your local Arm trong Re pres ntative 
at steam temperature, as fast as “al or Distributor will be glad to give 
they accumulate ad uu a copy. Call him, or write Arm 
trong Machine Worl 8103 Maple 


reet, Three River Michigan 











2. Corrosion rears its ugly head. Fig. 4. Air entering an Arm 
Oxygen and carbon dioxide are real strong trap passes through the 
trouble-maker ;s CO gas goes into bucket vent and accumulates im / 


olution in condensate, form cal the top of trap. When trap opens a) ARMS RONG 


bonie acid and chev away at vul air i discharqe d along with con 


nerable metal pag mth ags ravate densate STKA Vi TRAPS 


the situation é 











For more data circle 505 on Post Card 





What are your needs for 


YARWAY COLOR-PORT 
WATER LEVEL 
GAGE 


V 


You get a triple advantage with the 
Yarway COLOR-PORT boiler water 
level gaye for pressures to 4000 psi 
T'wo-color readings are brilliant and 
clear. Water shows green; steam 
shows red. A full gage is all green 
and an empty gage all red 

Low maintenance with individual 
cover-glass assemblies, each held 
solidly in place by four socket head 
cap screw “Floating assembly” 
design applies safe, predetermined 
loads on glass ports, reducing 
thermal shocks, permitting faster 
warm-up 

Increased availability means longer 
service life. Cover glass assemblies 
can be serviced in place, easily and 


quickly 


STEAM 
SHOWS 


WATER 
SHOWS 


Yarway Bulletin WG-1814 describes 
the Color-Port Gage. Write for it 


YARNALL-WARING COMPANY 


100 Mermaid Avenue 
Philadelphia 18, Pa 
Branch Offices in Principal Cities 


+ + @ Gogg way to Apecify 
COLOR-PORT § (5, prose water gager 








boiler water level indication ? 


YARWAY REMOTE 
LIQUID LEVEL 
INDICATORS 


Boiler water levels and other liquid levels requiring 
remote indication can be handled completely by 
a Yarway system 

Heart of the system is the Yarway Remote 
Liquid Level Indicator that gives instant, accu 
rate readings because the mechanism is operated 
by the boiler water or other liquid itself. The 
pointer mechanism ts never under pressure. Clear, 
wide vision" face permits easy readings from 
any angle 

The Yarway Indicator conforn ith A.S.M.E 
Boiler Code Committee ruling (Case #1155) per 
mitting two independent remote level indicators 
of compensated manometric type to replace one 
of two required gage glasses for boiler pressures 
900 psi and above 

Electronic Secondary Indicators can be added 
at any point in the plant. Remote Hi-Lo Alarm 
Signals (lights and/or horns) can be connected 
for additional safety 

Primary indicators fully compensated for every 
pressure change in boiler also available 

For permanent record of changing levels, the 
Yarway Hi-Lo-Graph Recorder can be furnished 

Over 10,000 Yarway Remote Indicators have 
already been installed For full details, write for 
Yarway Bulletin WG-1824 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa 
Branch Offices in Principal Cities 


REMOTE SIGNALS RECORDERS 


To provide permanent 24-hour 


FULLY COMPENSATED ELECTRONIC SECONDARY 
INDICATORS INDICATORS 


‘ ) 
for completely To supply addi record of liquid levels 


accurate indi tional indication at 
cation under any po nt w 
every boiler of pressure 


erating cond tions 


— a A eee ee ee 
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Correct Lubrication in Action ... 


‘13,388 saved in 6 months 

















SOCONY MOBIL 








in the Rubber and Plastics Molding Industry 


on maintenance, 
material, man-hours! 


How the Vulcanized Rubber and Plastics Company made this 


substantial saving with the help of Socony Mobil! 


In ju ix months the Vulcanized Rubber and Plastic Mobil laboratory report helped check oil qualit 
Company has saved twice the total value of all its oil and efficiency of filtration system 
and vrease § purcha ed during the whole year of 1956 Savings were swift and sizable. Downtime dropped 
Beginning January, 1957, the company protected thei sharply. Hundreds of repair and maintenance man 
Morrisville, Pennsylvania plant with a Socony Mobil hours were eliminated material costs cut. In total 


program of Correct Lubrication $13,388 saved on the plant's hydraulic systems 


Plant engineer and Mobil lubrication Specialists This is Correct Lubrication in Action. The cost 


concentrated all their efforts towards improving effi- cutting program that devotes Mobil specialists, Mobil 


ciency of the plant’s 42 hydraulic systems. Hydraulic facilities, and Mobil’s 9 


ence to assure utmost protection and full service life 


Mobil product 


> years of lubrication experi 


fluids were standardized filtering schedules set up 


regular maintenance periods established. Periodic from every 


SUMMARY OF SAVINGS ACHIEVED THROUGH CORRECT LUBRICATION 


* $1,628 saved on hydraulic oils—Following Mobil recommendations, plant replaced 
eight different hydraulic oils with only two Mobil products, This improved dispensing 


control... simplified reclamation . . . cut application time. 


* $2,400 saved on hydraulic system maintenance—Before Mobil program, 
maintenance on hydraulic pumps, screens and valves in the injection molding 
department required two men on full-time basis, Program has proved so effective that 


equipment today requires only periodic inspection. 


* $100 per month saved on repair parts—Prior to Mobil program, shafts on 
Vane-type pumps were snapping due to contaminants wedging into close-tolerance 
clearances. Cleaner oil and regular application under Mobil program eliminated 


problem... cut repair parts cost $600 in 6 months. 


* $8,760 recovered on press room operation —<( ompared to same period in 1956, 
savings made in Vulcanized Rubber and Plastics Company’s Press Room amounted to 
$3,960 saved through elimination of downtime. $4,800 cut by reducing maintenance 


man-hours. Total—$8.760 saved in six months. 





A proved program to reduce 


Cor rect Lubhr zwcation manutacturing costs 


mM MOR ( COM MAGN A PE 
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000, ee 000«rus 


A 


CSINCE INSTALLING ONE OF THE COUNTRYS FIRST HIGH PRESSURE FEEDWATER 
HEATER SYSTEMS, AN EASTERN POWER PLANT HAS CONVERTED OVER 104 
MILLION TONS OF COAL INTO BTU‘S. YET NOT A SINGLE MONEL TUBE IN ANY OF 
THE HEATERS HAS BEEN REPLACED. HEATERS OPERATE AT 2000 Psi WATER 
PRESSURE, USE STEAM AT 9OO°F STRONG MONEL” NICKEL-COPPER ALLOY 
RESISTS CORROSION, PERMITS USE OF RELATIVELY THIN-WALLED TUBING FOR 

MAXIMUM HEAT EXCHANGE. 


% billion Saneen 
in n Chlorinated water 


..Mone/ check valve springs 
stil seringy 


IN '932, 3450 MONEL CHECK VALVE SPRINGS 
WERE INSTALLED IN A METROPOLITAN WATER PLANT'S 
FOUR LARGE PUMPS. PREVIOUSLY, STRESS- CORROSION 
BECAUSE OF CHLORINE IN THE WATER CAUSED CRACKING 
AND FAILURE OF SPRINGS, SHORTENED THEIR LIFE 
TO 3 YEARS OR LESS. TODAY, OVER 90% OF 
THE ORIGINAL MONEL SPRINGS ARE STILL IN 
SERVICE, MANY AFTER 25 YEARS AND 
OVER A QUARTER BILLION FLEXURES. 











Slowed down by a mets problem? 


A TALK WITH ENGINEERS FROM INCOS 
MECHANICAL ENGINEERING SECTION MAY HELP 
YOU GET BACK ON SCHEDULE. JUST GET 
IN TOUCH WITH US AND OUTLINE THE DETAILS 
AND FOR A USEFUL RUN-DOWN ON MONEL 
ALLOY, WRITE DEPARTMENT PE FOR 320-PAGE 
INCO BULLETIN,“ENGINEERING PROPERTIES 
OF MONEL AND ‘R’ MONEL ALLOYS” 


#10 MONEL ALLOY TAGS CLIPPED TO PUPS’ THE INTERNATIONAL NICKEL COMPANY, INC. 


FLIPPERS COME BACK FROM THE DEEP TO TELL New York 5, N. ¥ 
A TALE OF THE MIGRATIONS OF SEAL HERDS. INCO 
THE U.S. FISH AND WILDLIFE SERVICE FINDS —— —— Reniete 

MONEL. ALLOY RETAING IDENTIFYING MARKS FOR 


AS LONG AS |2 YEARS DESPITE SALT-WATER INCO NICKEL ALLOYS 


CORROSION AND ABRASION FROM ROCKS AND SAND. 
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HAGAN RING BALANCE FEATURES—NO. 3 
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OR CHANGE 
RANGE IN 
MINUTES 


without water columns—without 
disconnecting meter from line 


The calibration of any Hagan Ring Balance meter can be checked 
in minutes—by simply hanging the appropriate weight on the 

check weight rod. Similarly, range change over a seven to one 

differential range can be done with equal speed and accuracy. 

In terms of instrument technician’s time, you can easily figure 
how much this one feature of the Ring Balance will save you. And, 
you don’t have to take a busy pipefitter away from other work to 
break connections 

Ask your Hagan engineer to show you how easily range change 
and calibration checks can be made, using only the set of check 
weights supplied with each meter. Ask him, too, to explain some of 
these other outstanding features of the Hagan Ring Balance: 


1. High sensitivity at low flows due to unicgue range calibration 
system. Full scale deflection at 44” WC. 

2. Safe operation with rings rated at 2,500, 6,000, 15,000 psig. No 
gaskets, no stuffing boxes. 

3. Sealing fluid density and level not critical. No eye-droppers 

4. Interchangeable ring assemblies for full scale ranges from 0.5” 
WC to 560” WC. Adjustment on any one ring over a seven to one 
differential range. 

5. Wide range computation and/or compensation by means of built 
in, easily checked mechanisms available on most models. 


6. Pneumatic or electric transmission also available 


Bulletin MSP-141 describes these features and the new design of 
the Hagan Ring Balance meter case. ASK US FOR IT 


AGAIN controts, in 
CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
3 DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
tg IN CANADA HAGAN CORPORATION CANADA LIMITED 


OFFICES IN: MONTREAL, TORONTO, VANCOUVER, EOMONTON 
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TIME SAVER—This shows how easily a Ring 
Balance can be checked. Note there are no 
two-story water columns—one man is doing 
the job—and the meter has not been discon 
nected from the line. In fact, Ring Balance can 
be checked at full static pressure if desirable 

The check weight is factory calibrated 
against a micrometer type manometer, and its 
equivalent in inches of water column is 
stamped on the side. The serial number of the 
meter to which it belongs is also stamped on 
the collar. A full set of calibrated weights is 
supplied with each meter 





Rear view of Ring Balance with cover plates 
removed. Here the test weights are in position 
on the test weight rod. Note accessibility of 
all parts for easy adjustment 

















takes fuel costs for a ride 





With increased fuel efficiency, Carlisle Tire and Rubber burns 


coal... holds costs to minimum while upping production 20% 


At the Carlisle Tire and Rubber Division 
of Carlisle Corp., Carlisle, Pa., the steam 
produced by the power plant is used 
primarily for processing. As production 
inner tubes and other 


the 


of bicycle tires, 


rubber products increased, firm's 
engineering department decided to boost 
steam capacity with modern coal-burning 
facilities. Coal was used on the basis of 
cost—25% less than the nearest competi 
tive fuel. The result has been a dependable 
steam supply, cleanliness of operation 
and a jump in operating efficiency. Today 
the plant consumes the same tonnage of 
coal as before modernization although 


production has increased 20%! 


Facts you should know about coal 
Not only 


cost fuel in most industrial areas, as in the 


is bituminous coal the lowest 


case of Carlisle, but up-to-date coal burn 
ing equipment can give you 10% to 40% 


more steam per dollar on the average 


Today's automatic equipment pares labor 
costs and eliminates smoke problems 
And vast coal reserves plus mechanized 
production methods mean a constantly 


plentiful supply of coal at stable prices 


Technical advisory service 


Bituminous Coal Institute offers a 


The 


free technical advisory service on indus 


We 


opportunity to work with you, your con 


trial fuel problems welcome the 


sulting engineers and architects. If you 


are cone erned with steam costs, write to 


the address below. Or send the coupon 


below for our case history booklet, com 


plete with data sheets. You'll find it 


informative. 


Consult an engineering firm 


If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 


Such concerns—familiar with the latest 


in fuel costs and equipment—will effect 


great savings for you in efficiency and 


fuel economy over the vears 


BITUMINOUS 
COAL INSTITUTE 


Southern Building e Washington 5, D.« 


Carlisle's 
Left 
20,000 


Firing aisle of 


power plant fore 


ground is new 


Ibs./hr. boiler by E. Keeler 


Co., fired by Detroit Roto- 
stokers. In the rear is an 
Erie City Water Tube 


Boiler (equipped with Erie 
City Stokers), 


used as stand-by unit 


Spreader 


Close-up of control panel, 


by 
controls —regulating 


Hagan Corp. These 
fur- 
nace draft, steam flow, air 
flow, flue gas temperature, 
stoker control—constitute 
a complete, automatic com 


bustion control system 


Fly ash is collected by this 
Mechanical 
Fly ash is 
gravity-fed from the hop- 


Prat-Daniel 
Precipitator 


ver (at top of photograph) 
I I I Bray 


into completely-enclosed 


screw conveyor which 


moves it cleanly to the 


disposal point 


| 

| Ihe Bituminous Coal Inset 

| Gruide Specifications for Tyf 
| Plant containing specification 
of a typical heating plant. Send 
Please send me: () Guide Specit 
! 

| 

| Vink 

| ( 

| mpat 

| A 

| 

| ( 
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Serving a fine new utility station is this Elliott 1,050,000 
Ib-per-hr deaerating feedwater heater. It consists of a 
vertical heater mounted on a horizontal storage tank. 


a 








9 


a ood eal 
— 


Hr 
% 


“These ELLIOTT deaerating heaters 
were designed to meet specific 
requirements and prevent corrosion 
to water-handling equipment” 


For almost 40 years, Elliott has been designing and building deaerating feed- 
water heaters in all sizes for small and medium-sized power plants up to 
giant heaters with a capacity of 2,500,000 Ib per hi 

The heaters seen here illustrate Elliott's wide experience and versatility 
They are engineered to remove corrosion-causing oxygen from boiler feed- 
water meet individual thermal requirements to be “tucked away” 
to fit the most confining space limitations or for rugged outdoor service 

1// Elliott deaerating heaters are made of the finest matertals and good 
workmanship to insure the most economical, long-term, continuous per- 
formance. They are tops with utilities all over the country. Elliott heaters 
not only provide feedwater heated to the temperature of saturated steam 
they also protect boiler tubes, piping, pumps and other water-handling 
equipment from damaging corrosion. The standard heater, equipped with an 
internal spray-type vent condenser, provides substantial savings in head- 
room and maintenance 

It pays to discuss your deaeration problems with Elliott engineers when 
planning new construction. For complete information write Elliott Com- 
pany, Jeannette, Pa 


ELLIOTT Company FE 











This weather-protected outdoor Elliott deaerating feed- 
water heater has 1,000,000 Ib-per-hr capacity. At lower 
left is an Elliott 20,110 Ib-per-hr evaporator preheater. 





These two Elliott vertical deaerating feedwater heaters, 
each rated 40,000 Ib per hr, serve a medium-sized plant. 
Shown also is one of two Elliott JO00-kw turbine-generators. 


Ask for 
Bulletin N-18 


on the 
Science of 


Deaeration 


TEAM TURBINES « MOT RS © DEAERATING HEATERS © EJECTORS « CONDENSERS « CENTRIFUGAL COMPRESSORS ¢ TURBOCHARGERS © TUBE CLEANERS « STRAINER 
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You cau depend on Ente (ity for sound engineering - 


‘i ei he RIE CITY IRON WORKS: 2: 2: 
) STEAM GENERATORS © SUPERHEATERS * ECONOMIZERS © AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS © PULVERIZERS 





for PUSH AOTTON ction 


, by over a century of experience 
manufacturing high pressure water and fire 
tube boilers — the “FT” is manufactured, 
assembled, completely wired, piped and 
factory fire tested. It comes to you 
ready to go to work. 


® You can be sure that the “FT” uses top 
quality materials — the same skilled 
workmanship — the same welding — the 
same stress-relieving and X-ray techniques 
as used on Erie City high pressure, 
precision built industrial power boilers. 


© The “FT” has 5 full square feet of heating 
surface (ASME basis) per developed hp. 
Peak ratings are easily attainable with no 
undue stress on the boiler. 


®@ The 3-pass design places the gas vent 
at the rear where it belongs. 


@ The “FT” is a pressurized unit using 
forced draft to provide precise control of 
excess air and CO». 


® No special foundation nor expensive 
stack is required. 


© A centrifugal fan, coupled to a closed com- 
bustion chamber, assures quiet operation. 


© Control and piping cabinets are 
mounted on extended base away from 
heat and vibration. 


© Every safety device is provided including 
indicating lights for ‘‘Power On”’ 
“"Ready’’—‘‘Pilot On”’ and ‘‘Main Flame.”’ 


9 For the complete description of this top 
quality “FT package that may cost a little 
more — but is worth it — write for SB-563L. 
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How Gyrol. Fluid Drive meets all 


CONVENTIONAL FEED Pump DRIVE 


FLUID DRIVE BOILER FEED PUMP 


Of all power-plant auxiliaries, the boiler feed pump con 
sumes the greatest single segment of invested power. lo 
release more ol this powel to consumer lines, powel plants 
of all sizes are controlling feed water flow by speed regula 
tion through Gyrol Fluid Drive—driven by a constant 


Spee dl prime mover, 


Gyrol Fluid Drive offers several specific advantages: 

1, It saves power over the entire operating range by elimi 
nating wasteful throttling by valves 

2. Fluid Drive’s adjustable-speed feature permits reduction 
in pressure — resulting in further power savings 
It reduces wear on bearings, and other vital pump parts, 
by letting the pump operate at speeds that fit boile1 
demands 
With Fluid Drive, paralleling of pumps is simplified 
Change-over from operating to standby pump is quick 
and easy 
Quiet operation is inherent in the design of Fluid Drive, 
since a “cushion of oil” is the means of energy trans 





Hiission 








TYPE VS CLASS 4 TYPE VS CLASS 2 


@ adjustable speed control 


TYPE VS CLASS 6 
e@ adjustable speed control 
@ 250 to 12,000 horsepower @ 100 to 2500 horsepower 
@ speeds to 1800 rpm 


@ adjustable speed control 
e | to 800 horsepower 


@ speeds to 3600 rpm @ speeds to 1800 rpm 





requirements for feed pump control 


Regardless of station size, arrangement, or prime mover, 
you get the advantages of power savings, reduced pressures, 
and quiet operation with American Blower Gyrol Fluid Drives 


MAIN TURBINE | FEED PumpvpRIVE 





TURBINE GENERATOR 


Already in the construction stage is the use of Gyrol Fluid 


feed pump clrive on 





Drive for main turbine ome ol the 


largest generating unit et projected 


kor example two ol these stations will each “rive, through 


peed Gvyrol Fluid Drive, the main 


a 12,000-hp adyu table 
ure turbine bull bonsler 


feed pump trom the high-pres 
lied by the single 5-stage pump each 


capacities will be sup] 
inst 6400 feet total discharge head 


delivering 6330 gpm ag 


when operating at 3510 rpm with feed water at 363° | 


kach pump require in excess of 11,000 hp and will be 
i 


driven from the generator shalt through an adyu table speed 


Gyrol Fluid Drive 


In your plans for expansion, why not discuss the advan 


tages of Gvyrol Fluid Drive with an 
neer, His knowledge of thi application in modern powe 


plants may prove valuable 


American Blower engi 


to you. Call our nearest branch 


or write American Blower Division of American-Standard 
Detroit 32, Michigan. In Canada: Canadian Sirocco product 


Windsor, Ontario 











Division of Amertcan-Standard 
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\ M and 
Y P) COMPANYW | eee: 


— KALAMAZOO, MICHIGAN TEL. Flreside 3-2581 





DEVON. PENNSYLVANIA 
HOUSTON TEXAS 
8 URGIS. MICHIGAN 


THE EVP COMPANY LIMITED. Espanola Ontario 
APPLEFORD PAPER PRODUCTS LIMITED, Hamilton, Ontario and Montres Quebe 


™ KALAMAZOO, MICHIGAN ; 

K. ASSOCIATED COMPANIES ot the KALAMAZOO VEGETABLE PARCHMENT COMPANY 
Vp 
__ 
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COMBUSTION ENGINEERING, INC . Combustion Engineering Building, 
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protects vital services of new 


LAMBERT-ST. LOUIS AIRPORT 


Functional efficiency is usually one of the hallmarks of 
fine architecture and it is apparent throughout the new 
St. Louis Municipal Airport Terminal Buildings. 
Vital service facilities are housed in a low, clean-lined 
power plant, well separated from the present main termi- 
nal building in anticipation of planned expansion to 
accommodate increasing airline traffic. The Nalco 
System protects boiler and cooling water systems by 
effectively controlling scale, corrosion and microbiological 
growth ...a non-architectural supplement to functional Top photo: Unusual modern architecture of St. Louis 
efficiency in any plant where water is used. Municipal Airport Terminal Building is expandable in 


Whether you are planning a new plant, or modernizing any direction. New units (dotted lines), can be added 
, readily when required. Services buildings, upper right, 


an old one, call on Nalco for water treatment chemicals ‘ - — 
are built and equipped with future expansion in mind. 
and services that consistently produce outstanding results. Photo by Lloyd Spainhower 


NATIONAL ALUMINATE CORPORATION Lower photo: Nalco Chemicals and Services protect both 
West 66th Place e Chicago 38, Hilinois boiler and cooling water systems at new St. Louis Air- 

CANADA: Alchem Limited, Burlington, Ontario port. In this photo a Nalco cooling water treatment, 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA: supplied in ball briquette form, is being applied through 


The Flox Company, Inc., Minneopolis 3, Minnesote 
ITALY: Nalco Italiana, $.p.A » the convenient Nalco feeder. 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
SPAIN: Nalco Espanola A 


® 


system ...Serving Industry through Practical Applied Science 
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HELPFUL BULLETINS 


ELECTRICAL 


Vertical Motors 
climatized”’ vertical hollow 
for shallow 


101 


prese nts 


Bulletin 2050 
shalt 
und des p-we ll turbine 
Advantages of the weather 
ind other 
Also CX- 


maintenance 


motors 
ipplication 
protected enclosure are stressed 
noted 
and 
Speciications are 
itaway illustration 


Allis Co 


construction teatures 
plained are installation 
time-reducing features 
provided, 


ol the 


102 


Form 


ilong with « 


motor. The Louis 
D-C 


SB-182 


Generators 
motors and 


Motors, 
deseribe d-« 
gem their general ¢« 


ture with cutaway 


meatruction lea 
Included 
to 200 


rators 
liustration 
are dimensions and ratings trom 


hp on motors and % to 200 kw on genera 


ipplica 
Mig. Corp 


tors, with tllustrations of typical 


Marathon Kleetric 


tions 


103 Power Transformers Advat 
tages ol Preferred Dy 
power transformers are deseribed in 40-pp 
Sulletin GhtA-6604. Performance data 
outline drawings, dimensions and 
lor typical rating 
64 to 148] 
Photo 
drawings and dimensional diagrams illu 
trate the text. General Electric Co 


104 Open Dry-Type Transformers 
Bulletin GIEA-6668, 8 pp, de 


open di t 


COT pan s 


it 


prices 
weights are given rang 
ing from 5,000 to 50,000 kva 


with or without load tap changing 


Crives 
pe translormer 0 kva 
15 ky ind below, ce peti 1 sp 

to meet requirements of industrial 
detailed ¢ with 


diagram) ol silicone 


rated 
ind Love 
eiheall 
ise. Provides xplanation 
chematu 


treated core and coil 


special 
tructure, information 
oncerning choice of three types of high 


vo ge terminations dimen 
( 


weights and 
sion reneral Kleetrie Co 

The latest cde 
front wee 
H) for 2300 to 


nuiin 


105 Motor Control 


yn features in compan 


‘ 


high voltage 
O00 


starters (Type 
which 

weet oti protection 
given 
14 BS507 cutaway view pin-points im 
Allis-Chalmer Mig. Co 


provide max 


motor 
performance and 
in &pp Bulletin 


pace ect " ure 


portant ie 


106 Synchronous Motor Contr 


Is 
409 


Bulletin Gl 


4-5873B, 8 pp, dis 
ipplications of synchronous 
deseribe 
illustrated ex 


ve tep-D tep control 


| 
motor control 


oper ator 


umples of how 


Ith 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 123 and 124 











107 


information on 


Rugged Master Switch 
\-0706, & pp, provides 
company 8 ine of 


iounted and de mounted he 


modifications, 
discussed 
conhg imi 


Features 
and operating advantages are 
and line drawings illustrating 
tions included. General Eleetric Co 


108 = Power Circuit Breakers Bul 
letin GEA-6599, & pp, describes 60-ky 
power circuit breakers rated L000, 1500 and 
2500 mva, 600-1200 amp, and Bulletin 
GEA-H600, & pp, describes those rated 
4500 and 5000 mva, 2000 amp. Each bul 
letin oil-blast 
provide five-cycle interruption 
oul carbonization and reduced conta 
Included are curves, test and mecha 
dimensions for floor or 
igns. General Electric ¢ 


master switches 


: 


describes interrupters tha 
with low 
tL ero 
sion 
nism data 
mounted de 


109 Control Panel 
H335LA, 12 pp, dise 


ginecring teatures, 


Irame 


Sulletin GavA 
LISSEeS appli ation el 
simplified maintenance 
ind components of 0-in leep 


procedures 
front-connected Limitamp control panel 
Fable of weights and line drawings showing 
dimensions included, General Hlectrie Co 


1 10 Self-Locking Connectors 
Advantages of compan 4S 8ell-locking CoO 
detailed in this 24-pp catalog 
Hlustrated with photos and 

dimensional 


nector ire 
Feature ure 
diagram 


Avnet 


drawings, and 
pecifications are imeluded 


lock Sales 


111 Electrical Fittings, Fixtures 
This hip-pocket size catalog features A 
ind fixtures 


( orp 


illoy fittings 
Condensed Catalog 57 
ear). Illustrat« tvles, lists 

i handy reference guide, Killa 
Mig Co 


ippearing 
issued earlier 
dimensi 
ind make 
Ileetriv 


112 Fluorescent Lamp Ballasts 
gulletin GhT-922J conta 

tailed data on t pes ol fluor 
ballast 


tion is included on installation and op 


escent 


tarters and Complete infort 
tion of ballasts ind equipment 


for d-e use. General Electric ¢ 


COMMUNICATION 
113 Mobile Radio Equipment 


Catalog 457 1 pp eature 
LWwo-wh mobile radio antenna 


nll 
rotu 


photo drawings 


wd = towers 


include 
ition 
pate rs 


Products ¢ 


114 Two-Way 
Sulletin LCR-479 ae 


communication tor 


Radio 

cribes two 
Variotur omilnet 
industrial applications. Covers sucl 
how tar 


ter i ser Can talk, licen 


pendabilit ol equipment ind engines 


idaptabilit convertabilit 


General blectri 


i well as 


interchangeahalit 


MECHANICAL 
POWER TRANSMISSION 


115° On Flexible Shafts — Basi 


flexible shafts for remote control 


tlions ar 
Covers 


lrive and coupling 
in l4-pp Bulletin 


shalt functions, advantages, 


wivel 
flexibk 
nomenclature 


Scection 


ap prlnc 
SOO! 
und characteristics factors are 
listed and discussed. A table shows torque 
different 


sections ol 


horsepowers and 
bulletin 
methods of at 


transmitted at 
speeds, Other 
connecting flexible 
taching end fittings, use of integral formed 
drive squares and “do's and don’ts,”’ 8. 8 
White Industrial Division 


116 Electric Brakes, Clutches 
Kight-pp Catalog Digest WIEB-6292 de 
scribes company’s electric brakes, clutches 


cove 


shalts 


mechanisms or 
Photos and 


W irner 


ind controls for miniature 


high torque machine drives 
drawings illustrate construction 


kKlectric Brake & Clutch Co 


117 


placement © 


Variable Speed V-Belts he 
italog Vs 1, 42 pp, is ke 
signed to give complete cross-reference in 
variable belt 
lor every tyypx of unit. [t also con 
tains an alphabetical listing including drive 
data and part number listing of the manu 
The Dayton Rubber Co 


lormation on every speed 


or make 


lacturers 


118 


in thi 
transmission belting made ol polymer und 
leather 
ind elimination of stretch 
agnificant 
velection of proper belt type 


Improved Belting Featured 
12-pp catalog is bnew type of power 
tanned designed for su 
strength 


chrome 
peril 
ing. Sections of catalog cover 
ipplications 
tensioning and 
loud redu 


119 High-Speed 
bulletin ce mission belt de 
ygned for speeds to LO0,000 rpm and over 
Includes detailed technical data, 
vill graphs showing re ilt ol competitive 
tests. Russell Mig. Co 


120 Chains and Sprockets Cata 
low 


ty, contain 1) pp ol 
compan 


mamtlenance ind bearing 


tion. Iextremultus, [ne 


Belt 


tran 


This 6 pp 


cribes a 


tlong 


information on 
double-piteh 
prov ket 


conveying ane 


transmission Chains and 


powell 
Standard chain and attachments are illu 
trated ised to provide per 


tinent 


ind charts are 
engineering data for correct selec 
tion. Diamond Chain Co., Ine 

121 Bearings and Rod Ends hen 
tire wd engineering data on company 
pherical bearings and rod ends are 
lO-pp Catalog Applica 
ind those under considera 
ive detailed, and 
diagrams are in 
wing Div Steph 


line ol 
presented in 257 
Lions how tn tise 
tion by design engineer 
wd dimer 
luded. Sealmaster We 


en Adamson VMiy Co 


122 


Catalog 64 


photo bootinal 


Dihederal Spindle Couplings 
12 pp, desenbes the devel 


opment productiot na ipple ition ol 
ompan dihederal spindle 


roller drive (ro ection 


couplings for 
dra wings and 


ional data are given on the variou 


couplings, Aja 


dimen 
VA nd type 
Flexible Coupling Co 


| 23 Speed Reducers Standard 
tyvle ind sizes of double-reduetion speed 
reducers in ratios ranging from 75:1 to 
1H00°l are covered in 20-pp Catalog 
(°1D)-2350 diagrams are if 
cluded, as well as a ap. 
which 
ipacit 
Gears Div 


Dimensional 
ications arrange 


nip 


desired, Cone 


ment Trike it to select re 
ducer of ¢ 


Idrive 


and type 


Vii higan Pool Co 


PACKINGS AND SEALS 
124 Sheet Packings 


S25. pp, gives detailed 


gineering 


julletin VP 
peciicationas, et 


Apple ition and testing data or 





141 Dial Thermometers Bu 
tin 148, 149 and 150a deseribe bi-nme 
te 

e”” ce 
“gn for installation anywhere Among 


dial thermomet will mck Conner 


bottom connected and ever wnigl 


} other inlormation thie include details o1 
Strut Corp features, dimensions, and general specifica 
! » Our-lipped l, is tions, photos and dimensional diagrams 

, booklet. Illustrated 134 Method of Piping — This illus- Manning, Maxwell & Moore 


1 tulietir lescrith method ol join 


125 


King Seal ) ti ‘ luction fixtur ibn 
vwi-Ris 


luminum pipe and 


x LUBRICATION 
in tne 
143 Valve Lubrication This 19 


stem 

ered by-24 in. chart contains maintenance and 
lubrication intjormation tor company 8 lu 
bri ated plug vaives, Ol heavy paper wit! 
metal edges, the chart features detailed 


DUST CONTROL exploded views of four types of valves and 
VALVES AND PIPING 135 Dust Collector includes a table of recommended lubncant 
126 Ductile echo : 


or oil, water, gas and chemical service 
ticle ; tu 
id =a Meter und Valve Div Rockwell Mig Co 
iti pres ‘ j } _ _ 
Pnelu oerven . _ 144 industrial Lubricants Phi 


peuee wd - . : . lji-pp booklet describes a wide range o 


Iron Valves 


hngineering tough lubrication jobs of industs ind ¢ 


| 
/ - . . P plains use of compan produc ig 
136 Stac & Spraye t Aid to In vere applications. Products are detailed 
| f ly bn ( r" ended 
= aad mended is to type and application, Also shown and 


ion iron 


tain solvu 


1 iIntporatorn 


deseribed are tacilite inal 
df 
onic fire The Brooks Oil ¢ 


WELDING, MACHINING 
145 Welding Guide — Bulletin EW 


201 contains 60 pp of useful are welding 
information. Gives data on metals and 


electrodes, 
128 Giobe Valve Installation INSTRUMENTS AND CONTROLS procedures, the fillet 1, types of joints 
Ddemig tion and testing of a m 137 Liquid Meters sulletin OG typical welding positions, welding symbols 


112, S pp, deserite puld meter or meas standard steel shapes iVallable eauses ol 


essentials of proper welding 


id butane and common welding troubles and what to do 
ire In addi ibout them, welding terminolog veight 


i ate fT) 


planation ol weld metal deposited spark te 

ing system grinding, electrodes selection, types of ele 
of product trodes, electrode identification ke ‘ 
ihieation ind planation 0 AWS classification number 


ind dimensional Hobart Bros. Co 


ind Valve Diy 
146 Cut-Machining Unit 


yp bulletin de acribe the two 


| 
Level Gages on Roll-A-Round cut machining 


> ites and powel operated Shows the 


129 For Air Operation 
age | Pilot valve rt 138 Liquid 
le mi Catalog 
i IM il funetion thin wall steel, tubs 
hmensional rubber hose with ste« 


pressure pipe other W bik 


terial 


L 30 ayy me y | Valves , ,- | ! : . ! t ent ergs OTHER EQUIPMENT 
ed emerge ulve | 147 Belt « onveyor Equipment 
ti ‘ to the emerge 139 Compact Indicators ! Catalog 60-B, 15 pp, provide Clalizes 


VISP-121, 12 data regarding the 
‘ +} 


vals . - tru af veyors tor * han 
gether with the listing 
equipment Included are 
istin the selection o 
ind equipment 
id location require! 


Mig., Inc 





131 High-Vacuum Equipment 


tl, j 


28-11 You'll save time in ordering 148 Boiler Selection Survey 
bulletins by using the Reader pp Form SA-178 is designed 
Service Cards on page 123. Of —— electing n p pan 7 why r 

i particular applicatior rovides intorma 
course we honor letterhead re- a ‘ ef 

tion on electri suppl | | el to be 
quests—but it takes us some- ised, boiler room size, special components 

what longer to handle them. or openings, boiler feed water, noise con 
132 Sizing Charts lle t trol, steam requirement estimate, and sp. 
Ini 


how iM cial instructions, Orr & Sembower 











wna te re 7 rv i ‘ 
nake ily lls how 140 Valve Controls oO 149 Fastener Sealant Data Pec! 
iriation tion or ex} ‘ inex nical Report 5 is a 12-pp illustrated discus 

sion on Loctite sealant, a liquid lock 
threaded fastener Tells what it is and 
how strong it is ind compares locking 
with that of locknuts and loc! 


<pansior 
lecreasing or 
ompens 
ire ol th ‘ mtro ( ‘i torque 
vd dimen ‘ ' washers, Properties are described and in 
i PP) ! ‘ ! tructior or applying Loctite are give! 








Quantichem automatic analyzers 
for total water hardness and 
dissolved silica concentrations 
include the electronu colori 
metric unit and the recorder 
These analyzers are ¢ spec tall y 
important in the operation of 
water treating facilities for high 
pressure steam power piants. 


Automatically analyze water 
for silica and total hardness 


--- with the field-proven 
Quantichem instrument 


All the steps of an analysis from the flushing of sample cells 
and calibration of photoelectric measuring circuit to the 

metering of reagents and the recording of results are performed 
by the new Milton Roy Quantichem instrument. This automatic 
analyzer is, in fact, a miniature lab for analyzing water for 

total hardness or silica content. Units are now in actual customer 


use after more than three years of research and field testing. 


The silica analyzer has a range of 0 to 0.05 ppm . standard 
ranges for the total hardness analyzers are 0-3 and 0-5 ppm. 
Concentrations of other constituents in water, such as iron and 
phosphates, can also be analyzed by this unit. For these and other 
applications of this analyzer, consult our instrument engineers. 
Bulletin 1156 contains detailed information on the Quantichem 


instrument write for your copy 


Suncoast Instrument Division, MILTON Roy COMPANY, 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Engineer y representatives in the 
United States ynada, Mex 
Europe, Avia yuth America, Africa and Australia 
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Information on application 
American Sealants Co 


150 Spark Ignition Engines 
Kight-pp Form D755 outlines applica 
tions of manufacturer's recently intro 
duced spark-ignition engines. These in 
clude pipeline pumping, industrial ma 
chinery powering, also use in powering 
sewage treatment plant in which the en 
gines run on sewage gas. Includes detailed 
explanation of the engines’ ignition s 
tema. iterpillar Tractor Co 





tubes and pipes | ... Outstanding Among 


This Month's Catalogs 


from Yr” {) 12” 1.D. | 151° PVC Pipe — Dielectric val 


ies, power factor and volume resistivit 


ol company s Py¢ pipe wong with 


THOROUGHLY mechani l ind therm il prope rties ire 
explained in this 40-pp catalog, Describes 

general characteristics of PVC pipe, its 
QUICKLY properties, applications and gives instal 
lation data. An Spp chart classifies the 

corrosion resistance ratings of Type I 
ind I] PpyV¢ low carbon steel three 
Classes of stainless, cast iron, aluminum 
copper red brass lead monel ind 
meconel with 85) chemicals \ M 


svers Co 


152 How to Use Capacitors 

Twelve-pp Bulletin GheA-5652B de 
scribes the why, where and how of 
industrial « ipacitor appli itions. Pre 
sents units and equipments ay tllable 
discusses proble ms ind solutions im 
selection of industrial capacitors and 
includes diagrams and pictures, A brief 
explanation of how capacitors lower 
power costs release system ipacit 


improve voltage levels and reduce 


power losses is included, General Ele« 
tne Co 


Our large stock of Rotojet air-driven and water- 153 vV-Belt Drives — Bulletin 
driven tube cleaners, accessories, and repair parts A661 is a 108-pp, comprehensive man 
for straight and curved tubes, pipes, and transfer ial packed with information on sele¢ 
lines is available to meet most requirements with- tion and operation of V-belt drives. It 
out delay. Tube cleaner specialization for 43 years is arranged in sections covering stand 
assures satisfactory results from any Rotojet equip- - : le 4 os : Sane. “1 ry ox “> 
ment we recommend. Send for Bulletins J-410 ey 7 — i " Y~ I ne pt hn be 
and R-105. For quick action wire or phone, ee dra vies ind exploded 
HUmboldt 3-0570. views illustrate technical 


which contain tables of pre-engineered 
if 


m4 tions 


drives horsepower capacities bel 
speeds, center distance weave diame 
ters. This book ts available to jualified 
power engineers; please tats our job 
title when requesting il bulletin 
Dodge \Nify Corp 


154 Fire Alarm Systems Phi 
iMi-pp ¢ italog contains revised and 
comprehensive data on all t po ol 
fire warning systems. Information cov 

ers systems for every type ol propert 

from various tyy“ ol institutions 
through office and industrial ipplica 
tions. Among the systems covered are 
selective code systems, general alarm 
systems, combination fire alarm .and 
paging systems, remote station systems 
ind other ty pes of equipme nt and fea 
tures. The Autocall Co 











ELLIOTT COMPANY — ROTO PLANT 155° s ' . | 
ibe Meme. 12 Mae) lie) Thiele) Steam Heating Coils — Bulle 


.. Be . tin B-1418, 8 pp, deseribes double-tub« 
Tube Cleaner Specialists Since 1910 ~ ait distributine oils p ne Race to dij 


tribute steam over entire COM-TaAct 


147 Sussex Avenue, Newark, N. J. vhen steam supply is modulated 
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Neodesha packs 1-2 performance punch 
Nordberg Diesels 2) STANODIESEL Oil M 


Ps " . 
» a" 






Operator J, N. Finkinbinder (left) and Everett 







Powell, Neodesha Superintendent of Electric 


and Water Plants, adjust rocker arm assem 






bly of Nordberg Duafuel Engine. Engine 






operated 40,431 hours before overhaul, 






carrying about 90% of load. All engines in 





service at Neodesha are Nordberg’s. All use 
STANODIESEL Oj! M, 






Standard Oil's 















The city of Neodesha, Kansas, has six to stop water leakage. At this time 











Nordberg engines in service. They No. 7 piston and liner were checked 
have operated more than 400,000 Liner wear averaged only 0.0045 
hours on Standard Oil diesel lubri inches. The top ring showed an aver 
cating oils. Here is the case story of age wear of 0.016 inche The No. 2 
one of these engines. The pertor ring was 0.020 inche Little, if any 
ance of this engine is typical wear was indicated on other ring 
Now, at 40,431 hou the engine i 





In 1952, the city of Neodesha installed 
a 1,750 hp., 1230 kw., Nordberg Dua 
fuel engine. During the period be 
tween February 14, 1952, when the 


engine went into service, and March 






down for overhaul of turbocharge 





Searings 





and to have valves ground 





vere found in excellent condition 







No pistons are to be pulled 







1, 1956, the engine ran 34,370 hou Get more facts about STANODIESEL 
Finkinbinder and Powell inspect oil filter used for out of a possible 35,784. This is 96 Oil M by calling the Standard Oil 
filtering STANODIESEL Oj! M used in all six Nord- of the engine’s total installed hou: office near vou in any of the 15 Mid 
bong ‘Sieenls. oF Sey, Serre Sanus. In this time, not even a piston or west and Rocky Mountain states. O: 
cylinder head was removed. So good write Standard Oil Company, 910 S 


Quick facts about STANODIESEL OIL M 


was the performance of this engine Michigan Ave., Chicago 80, Illinois 


STAN ’ ( at when 
® Keeps crankcase, pistons, cylinder walls clean. using Stanpard HD Oil tha ner 














* Combats deposit and wear problems imposed by Standard introduc ed an improved Me 
using economy fuels. diesel oil—STanopieset Oil M—in 
* Maintains film on difficult to lubricate parts. February, 1955, this engine was con- 
* Eliminates spark plug fouling in spark-ignited verted to this new oil | STANDARD 
gos engines and reduces bustion chamber ash : . 
and deposits in engi burning natural gos, There is more to the story. The en 
LPG and liquid fuels. gine continued in service to 36,223 : 
® Eliminates fuel injector and pump sticking caused hours when No. 7 cylinder liner was STANDARD OIL COMPANY 
by deposits on injector barre! and plunger where yulled to put rubber gaskets on line 
fuel and lube of! mix. I : 4 . P ? ; (Indiana) 


Remote reading Reliance 
EYE-HYE gives you extra sound and 
sight alarms when you add the Levalarm 


Improve the safety of water level supervision even 
more than EYE-HYE’s recognized remote reading 
advantages; add extra alarms at small cost. Reliance 
electrode Levalarm EA9 augments the illuminated 
sharp-reading EYE-HYE with vibratory horns or 
" signal lights, or both. They work instantly to alert 





Goin J operators when water levels reach danger points. 
Ihe boiler water itself calls the signals! Stainless 
steel electrodes with teflon insulation pick up a tiny 
current. Sensitive relays make or break independent 
circuits that operate the alarms. Levalarms work on 
low pressure or high 

Reliance Light Indicators, 2-light or 4-light, show green for normal 

water level red for dangerous low or high condition. Horns are 

sturdy noise producers that demand action Low alarm Levalarm can 
be installed on most EYE-HYEs in service. High alarm facility must be 
added at our factory. Send EYE-iiYE serial number and ask for cata- 
log section CO, Wiring diagram for high 

nom and low alarm hook-up 


Atm ee 
with 2-light indicator and 


4 or horn 





Electrodes used in Lev- 
alarm EA9 withstand 
effects of high temper- 
atures. Require no 
adjustment 


Example of compact hook-up 
EYE-HYE with horn and 2-light 
indicator. The extra signals 
can be placed any desired dis 
tance from the EYE-HYE 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


Reliance EYE-HYE 


Remote Reading Gage 


All-hydrostat + Reads like o tubular giess gege 
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perature control, Gives physical data illus- 
trated with an installation type drawing 
18 well as selection data, tables on final air 
temperature, temperature mse correction 
factors, air friction tables, piping instruc 
tions and diagrams. American Blower, Div 
of American Standard 


156 Sludge Dispersal Advantages 
of sludge dispersal and disintegration u 
storage tanks and equipment are explained 
in Bulletin FO-157. Treatment is described 
which dissolves sl idge into combustible 
material and emulsifies condensate water 
is a protection wwainst rust and corrosior 


rhe North American Mogul Products Co 


.157 Saturable Power Reactors 
Sulletin F-83835 is a 32-pp application 
guide for the use of saturable power reac- 
tors. Discusses turn down characteristics 
ind the applic ition of automatic control 
to these units. Typical curves showing 
characteristics are included, as well as wir 
ing diagrams and other data. Barber 
Colman Co 


158 Standby Power Sets — This 
bulletin details merits of emergency elec- 
tri powell plants ind shows standard 
models available. Control ind pane Lequip 
ment are listed also, and tips on selection 
of standby plant given. Katolight Corp 


159 For Water Distillation Three 
types of water evaporators, including vapor 
compression apparatus, flash evaporator 
ind centrifugal compression still, are illus- 
trated and described in this 8-pp bulletin 
Lists models and capacities, weight, space 
requirements and other data, and includes 
flow sheets, diagrammatic material and 
photoer badger \I gy. Co 


160 For Rust Removal The prop 
erties and uses of the recently introduced 
powdered acid seale and rust remover are 
described in this service report. Advan 
tages are discussed and recommended 
solution concentrations and application 
methods given. Oakite Products, Ine 


161 Instrument Air Dryers sulle 
tin 857 describes design features and op 
ly 
regenerated instrument air dryers with 
capacities to 125 standard cfm at 00 F and 
100 psig. Contains complete specifications 
including a sizing nomograph Anders- 
Lykens ¢ rp Div. of Milton Roy Co 


eration ot wdsorptive type tutomatical 


1 62 Color Code Chart This handy 
durable chart contains color codes and 
calibration symbols for thermoco iples und 
thermocouple extension wires plus pyrome 

ter wire resistance figure Thermo Elec 

tric Co., Ine 


163 > Filter Cloth Selection Bull 

tin 10, 8 pp, gives complete technical 
data on all types of filter cloth, including 
Nylon, Dacron, Vincel, Orlon, Dynel 
Teflon, Saran, cotton, glass pol ethylen 
ind special filter papers. Data covers chem 
ical resistance, corrosion resistance abr 

sion resistance and available irmn forms 
for each type of cloth. The National Filter 


Media Corp 


164 Nuclear Radiation Facilities 
Power engineers concerned with an 
mpect ol nuclear radiation will find u 
Form G-717-1 presentation of this 
company’s service Phey cover irradia 
tion pertormance testing 1nAlVSIS AN 
prediction of radiation effects, other 
Nuclear Radiation Lal Admiral Corp 



















MULTI-STAGE TURBINES 


These high-efficiency units may be 
designed for non-condensing, con 
densing, mixed pressure or bleeder 
operation. Can be equipped wit! 
constant or variable-speed gover 
nors, special governors, remote 
controls. Sizes up to 5000 HP 

Speeds up to 10,000 RPM. Ask for 
Bulletin S-146. 


There's o Terry turbine for 
every mechanical-drive requirement 


Ihe designs for Terry turbines are based on more than 50 year: 
of successful experience in the manufacture of turbine drives 
exclusively. This specialization has resulted in Terry becoming on« 
of the leading producers of mechanical-drive turbines in sizes up 
to 5,000 horsepower 

rhere are three basic reasons why Terry has been able to maintain 
this position of leadership: (1) a thorough knowledge of the 
requirements of mechanical-drive turbines, (2) a willingness to 
build “a little something extra” into each machine to assure trouble 
free operation, and (3) an acknowledgement of the company’s 
responsibility to stand behind the performance of every turbine sold 

Ihese are also the reasons why you should consider a Terry 
turbine for your next mechanical drive. In the meantime, send for 
bulletins describing any of the types of machines illustrated 


THE TERRY STEAM TURBINE COMPANY 


TERRY SQUARE, HARTFORD 1, CONN 


e , 
« ) \ % 
A* 


TT.1209 


SOLID-WHEEL TURBINES 


Famous for sure dependability and ease of 
inspection. Can be started cold — no preliminary 
warming required, Available in vertical designs 
depending on frame size. Capacities from 5 to 


2,000 HP. Described in Bulletin S-116 





AXIAL-FLOW IMPULSE TURBINES 

Built with one, two or three rows of high grade 
stainless steel blading, these turbines combine 
efficiency with durability. Available in designs for 
moderate and high steam pressure. Bulletin S-143. 
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ILCO pecsrimens 


REMOVE WATER, SLUDGE, ACID 


The HILCO Turbine Oil Reclaimer 

is a self-contained, compact unit 

that will produce and maintain oil 

free of all solids, sludge, acids, 

moisture and air, keeping the oil 

in first class condition. Its purify- 

ing process is a continuous, all 

Olt electric, automatic operation, re- 

RECLAIMER e¢ . ° 

quiring infrequent attention. It re- 

moves contaminants as fast as they are formed, maintaining 

lubricating oil at full value of new oil. HILCO Oil Reclaimers 

will also purify compressor, hydraulic, insulating, Diesel and gas 
engine lube oils. 


Purifies Turbine Oil by Continuous or Batch Purification 


THE HILLIARD Corporation 
162 W. FOURTH STREET ELMIRA, N. Y. 


IN CANADA, Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 8760 Verville St., Montreal 
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Technological 
Revolution 
By Year 2000 


A TREMENDOUS revolution 
will have taken place by the year 
2000. Rather than political, the revo- 
lutionaries will be scientists and engi- 
neers whose record in the past well 
justifies their key role in our future. 

Scientific advances made since the 
turn of the century provide some 
basis for this forecast made by Dr. 
H. J. Rand, president of the Rand 
Development Corp, at a recent re- 
search and development conference 
of the American Management Asso 
ciation. 

Progress is not now moving along a 
straight upward curve but rather 
exploding in logarithmic fashion. For 
example, half of all the oil consumed 
by man has been consumed in the last 
25 years; the Strategic Air Command 
can drop in one raid more explosive 
power than was expended in all of 
World War II by all military forces; 
the speed of the airplane has in- 
creased from a little over 100 miles 
an hour to 2000 mph since 1910; and 
rockets which might in the near fu 
ture be manned by man have ex 
ceeded 3000 mph. 

Dr. Rand predicts that leaders in 
the revolution will be Chemistry, 
Plastics,;Metallurgy and Electronics. 
Plastics with tremendous tensile 
strength and heat-resistant inorganic 
fibers will provide us with the means 
to achieve new speeds; new discov- 
eries are enabling man to change the 
nature of the elements for his use. 

In the field of energy requirements, 
Dr. Rand said that by the year 2000 
we will be very much aware of the 
limited amounts of cheap fossil fuels 
available, atomic energy will be com 
monplace. Control of atomic fusion, 
the hydrogen bomb reaction, is ap 
proaching. 

He predicted that farmers will con 
trol tractors from a central station 
where they watch TV screens to 
guide their machines. Progress in 
scientific breeding will continue to 
improve the animals we use for food 

Man’s ability to solve difficult 
problems is being enhanced a thou 
sandfold by electronic brains and 
computors. Dr. Rand called these 
devices the key to man’s ability to 
grapple successfully with the tech- 
nological revolution he is creating. 

We can expect to see electronic 
brains controlled by pre-set instruc- 
tions in nearly every factory, farm, 
government office, school, and even 
in the home. 

In keeping informed on the new 
trends, Dr. Rand suggested that man- 
agement might seek free technical 
advice in areas such as metallurgy 
and plastics, which are moving the 
fastest. 

Try fresh approaches to old prob- 
lems, specialize in narrow fields; 
don’t set too rigid a course and steer 
for oblivion, he warned. 





RETURN TO REDONDO 


UJ” #6 of the Redondo Steam Station of the 
Southern California Edison Company went 
into commercial operation less than 22 months from 
the time Stone & Webster Engineering Corporation 
received authorization to proceed with design and 
construction. 

This unit with a capacity of over 150,000 kw 
was designed to operate on gas and/or oil. Complete 
remote controlled furnace ignition and combustion 
control permits firing of Units #5 and #6 by either 
fuel from a centralized control room. 

A second control room serves Units #1 through 
#4 in a similar manner. ‘Together they permit 
effortless operation over a wide range of load at 
six units were de 


Stone & Webster 


minimuin operating cost. All 
signed and constructed by 


Engineering ( orporation, 


Write or call us for information as to how our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 


) Fran ) J 








Bailey Meters and Controls for Combustion, Feed Water, Steam Temperature 
and Condensate at Moores Park Station, City of Lansing, Michigan. 


How Bailey makes steam 
operating duties a pleasure— 


ment, combustion, and automatic control are your 


Fingertip Controls, convenient indicators and trend 


make 


You get this bonus for your operators when 


recordet steam control room operating duties 
a“ ple “sure 
you specity Bailey Meters and Controls. 

Bailey is the choice of virtually all the most efficient 
plants on the Federal Power Commission's heat rate 


report Here's why 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the right 


combination of equipment to fit your needs. 


bailey manufactures a complete line of standard, com- 
patible pneumatic and electric metering and control 
eqpubpinne nt that has proved itself Phousands of suc- 


cessful installations involving problems in measure- 


assurance of the best possible system, 


2. Experience 


Bailey Engineers have been making steam plants work 
more efficiently for more than forty years. Veteran en- 
gineer and young engineer alike, the men who represent 
Bailey, are storehouses of knowledge on measurement 
and control. They are up-to-the-minute on the latest 


developments that can be applied to your problem. 


3. Sales and Service Convenient to You 


Phere’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engi- 


neering counsel on your steam plant control problems. 


Al33-1 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° 


in Canada 


CLEVELAND 10, OHIO 


Balley Meter Company Limited, Montreal 











Now... Electronically Tested Condenser Tubes from Bridgeport 









In addition to regular ASTM specification tests, audio and ial signal 
sridgeport Condenser Tubes may now be checked by Klectronic testing j ist one of ma fabricating 
ultra-sensitive, electronic tube inspection equipment and testing procedures used | sridgeport to maintain 
These modern nondestructive testing devices check its high standards of qualit ind workmanship and 
each tube to insure that it is free from flaws, cracks, to give you better, more economical tube performance. 
seams and slivers—differences in cro ectional d It in keeping th the requirements that must be 
mensions and chemical composition met in tod creasing critical Ooperatior 

This testing method is fast and accurate. It elimi Make use of Bridgeport ong experience and thor- 
nates human errors. In operation, the tubes pa ough far rit th the manufacturing of condenser 
through a magnetic field at a uniform speed. Flaws in and heat « inger tube Call your nearest Bridge 
the tube, which interrupt the pattern of the field, are port Sales © eon your Copper, Admiralty, Aluminum 
instantly sensed by an electronic detector which Bronze, Aluminu Bra Cupro Nickel, Duplex or 
signals acceptance through an oscilloscope and by other tube requireme 


HHASS 


Bridgeport 
4 Bridgeport Brass Company, Bridgeport 2, Conn. + Sales Offices in Principal Cities 


“oO 
A In Canada: Noranda Coj per lf 
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MOST EFFICIENT 
HEAT RATES 
IN THE POWER INDUSTRY 


, L-| 
on, 


i 
ne. 


TANNMERS CREEK 9106 Btu/kwhr 


indiana & Michigan Electric Co. on the American Gas and Electric System 
Three BAW Pressure Fired Radiant Reheat Boilers 


MUSKINGUM RIVER 9176 Btu/kwhr 


Ohio Power Co. on the American Gas and Electric System 
Two B&W Pressure-Fired Open-Pass Reheat Boilers 


KANAWHA RIVER 9115 Btu/kwhr 
Appolachian Electric Power Co. on the American Gas and Electric System 
Two BAW Pressure-Fired Radiant Reheat Boilers 


CLIFTY CREEK 9200 Btu/kwhr 
indiana-Kentucky Electric Corporation | 
Six B&W Pressure-Fired Open-Pass Reheat Boilers 








JOHN SEVIER 9221 Btu/kwhr 
Tennessee Valley Authority 


-~ - 


KYGER CREEK 9176 Btu/kwhr 
Ohie Valley Electric Corporation| 
Five BAW Pressure-Fired Open-Pass Reheat Boilers 





~ et fl 


ST. CLAIR 9200 Btu/kwhr SHAWVILLE 9241 Btu /kwhr 
Detroit Edison Co Pennsylvania Electric Co 
Four B&W Radiant Reheat Boilers Two BAW Radiant Reheat Boilers 


ele 


RIVER ROUGE 9210 Btu/kwhr BAY SHORE 9282 Btu/kwhr 
Detroit Edison Co. Toledo Edison Company 
One BAW Radiant Reheat Boiler One BAW Radiant Reheat Boiler 


BaW Engineering Developments Pay Off 
in Power Plant Efficiency 
Nine Out of Nation’s Top Ten Have BaW Boilers 


Here ar T most efficient power plants in plants in terms of efficiency are equipped with 
the United States in 1956 as reported by the Fed- B&W boiler 
eral Power Commission. Their achievement re- 


B&W’s role in this vital industry has been a cru- 


flects the signal succs of the power industry in 
cial one, covering nearly a century ol boiler en- 


keeping electricity America’s best bargain despite ' 
5 si , cape gineering, design and fabrication. Today, millions 


rising fuel and other cost of dollars are being invested in major BAW en 
A major investment in engineering research and = gineering development uch as the Universal 
development has made possible these great strides — Pressure Boiler, utilization of low grade fuels, basic 
In power plant efliciency. Six years ago only two metallurgical t irch for high temperatur and 
plants operated under 10,000 Btu per net kwhr nuclear energy ill te Americas utilities 
In 1956 there were no less than 47. In addition a — continue to supply abundant, economical, reliable 
great many new units incorporated in older plants — electricity. The Babcock & Wilcox Company, 


are now operating at these high efficiencies. It i Boiler Division, 161 Lust 42nd Street, New York 
Significant that nine out of the nation’s top ten 17,N. Y. 


t Ohio Valley Electric Corporation and its subsidiary 
Iindiana-Kentucky Electric Corporation, sponsored by these companies 


j ( 


BABCOCK ey 
«WILCOX 


BOILER 
DIVISION 
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Franklin County 
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accessible to 
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...and more reserves, too! 
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UNITED STATES 
MILITARY 
ACADEMY 


NAVAL 
ACADEMY 


UNITED STATES % 
AIR FORCE 
ACADEMY 


tesy United tates Aw Force Academy 


Ric-wiL underground piping systems 
serve ALL three...West Point, Annapolis 
and NOW...the new Air Force Academy 





West Point and Annapolis have been serviced by 

Ric-wil piping systems as far back as 1931. Since os... 
1946 alone over 15,000 feet of Ric-wil prefabricated Units 
piping has been purchased for the nation’s top mili- = 
tary colleges. Installation of Ric-wil piping at the new " -~ 
17,500 acre United States Air Force Academy has a Standard Unit 
already been installed. Ric-wil is indeed proud of the 
part they have played in serving these military acad- 


emies for a period of over twenty-five years. 
Quality Piping Systems... © 
... of Exceptionally High Thermal Efficiency 


SINCE 1910 


orerasnicareo INSULATED PIPING SYSTEMS 














Type J 
(Jacketed) 











BARBERTON, OHIO 
IN CANADA THE Ric-wil, COMPANY OF CANADA LIMITED 
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This Size #14 Fast’s Coupling 
connects a turbine and a generator 
at the Gould Street Station of 


the Baltimore Gas & Electric Co, 


This Fast’s Coupling runs smooth 
after 29 years of service! 


This Size #14 Fast's Coupling has never had a 
major part replaced since its installation on Jan- 
uary 4, 192 

The Baltimore Gas & Electric Company has 
provided excellent care and inspection . . . exam- 
ining the uupling during each routine overhaul 


of the The 
(shown above) was during the fall of 1955. 


turbine and generatot! last inspection 


Unique design permits Fast’s Couplings to com 
pensate for both offset and angular misalignment 


of shafts and eliminates the wear of metal upon 


Koppers Company, inc. 
Metal Products Division 
Baltimore 3, Maryland 


V4 a *) 
KOPPERS |, 
ngineered Products 
Eng Product | 


Sold With Service YN 


—_—__—— 


metal. It provides positive lubrication which forms 
a film on load-carrying surfaces of the teeth. Metal 
bearing rings located at the mid-axis of the teeth 
keep out dirt, grit and moisture—keep lubricant 
in. Fast’s metal-to-metal seal protects the lubri- 
cant against pollution. 

A Koppers engineer can show you how Fast’s 
Couplings will give you extra years of service and 
reduce For more details, write to: 
Koprers Company, Inc., Fast’s Coupling Dept., 
3712 Scott Street, Baltimore 3, Maryland. 


down-time. 


THE ORIGINAL 


FASTS Couplings 
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STEPHENS 
ADAMSON 


coal 
conveying 
systems 
for 


VLA 
relate | 


TOMORROW 





S-A tripper and exclusive 
zipper bunker seal. Seal 
zips open and ciosed 


Eliminates dusting 


The power plant built for present needs is expected 

to serve the next generation too. The men respon 

sible for the purchase of vital coal conveyor systems 

for power generation may expect to buy only one 

such system in their lifetime. 

Such a system must function flawlessly for years to 

come. It must be economical in installation and de 

livery costs and must be sparing of man power 

To create such a power servant demands the finest 

engineering, the best construction, and above all, 

experience. These are S-A qualities and they have 

been earned in long service to the power field. This 

big name is S-A—the name with a 50 year reputation 70° cameeiy poset cea od pe s- ’ “ Am ll cn pe Ai —~ — Fm afm moe 
for building equipment that will serve the power headroom and are extremely dependable. eliminating all dus problems. Specially 
needs of our generation and the next S-A crushers are available in many sizes jesigned flights mo coal forward in a 


ind variations to meet specif juilrements solid column 8¢ f 8 possible at sin 


naterial hand 


anada 


R EWAY AVEN ‘ ) y LINOIS 
FORWNIA 
NTARIO 
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FOR VOLTAGES UP TO 600... 


There’s a Safe and Dependable 


BUSS Fuse or FUSETRON Fuse 


to fit the needs of every user 


if you want Plug Fuses... 


Use BUSS Clear Window Plug Fuses 


Their one- piece body ind 
“aa fet y’ design guarantee pro 


tection 


They are most convenient to 
use too, because real big windows 
ind white backgrounds permits 
entire fuse strip to be seen. Even 
in poor light a blown KUSS fuse 


is easy to find 


If you want to reduce blowing of Plug 
Fuses . 


Use FUSETRON 


dual-element Plug Fuses 


FUSETRON Plug fuses pro 
tect like ordinary fuses against 
short-circuits and overloads 
but unlike ordinary fuses they 
won't blow on motor atarting 
currents or other harmless over 


loadsa 

‘They are the type of fuses re« 
ommended in the 1953 National 
Electrical Code 


If you want to make safe protection REMAIN 
SAFE as well as REDUCE blowing fuses... 


Use BUSS Fustats (have Type S base) 


- FUSTATS like Fusetron Fuses 
ft ttre, have a dual-element and therefore 
‘ % stop needless blowing and they 


do more 


They have a type S base that pre 
vents anyone from replacing them 
with a penny or substitute or using 


a size too large to protect 


FUSTATS fit standard plug fuse 
holders by means of an inexpensive 
idapter that locks in place and needs 
never to be replaced 


To protect motors and apparatus of 
voltages up to 125 against burnout... 


Use 0 to 14 amperes BUSS Fustats 


A FUSTAT of the proper size in 
stalled to handle only the motor cur 
rent will reduce to a minimum the 
chance of a motor burnout from an 
excessive over-current. In like manner 
it will protect solenoids, coils and 
transformers against burnout 


FUSTATS have the same degree of 
Underwriters’ approval for both 
motor-running and short-circuit pro 
tection as the most expensive devices 
made. They give all the protection it is possible to 
obtain with any device on the market 


IPS BOY protection ver peviseot 


A fuse has just one vital part a thin narrow strip 
of fuse metal. When the t of a short-circuit is 
applied, the fuse link must melt 2nd open the circuit. 


The high speed operation of the fuse reduces to a 
minimum the danger of short-circuit damage to wiring 
and equipment. 


Fuses offer dependable protection over the years. 


The fuse link is sealed in. Dust can't get at it. 
Corrosion or oxidation can’t increase its capacity or 
lengthen its blowing time. 


There are no hinges, pivots or contacts to stick or 
get out of order. 


Millions of fuses have been in operation 30 years 
or more, because there has been no trouble on the 


Play Safe! Iustall BUSS Fuses or 








If you want fuses that — abolish all If you want Renewable Fuses . 

needless blows, stop overheating in panels Use BUSS Super-Lag Renewable Fuses 
and switches, protect motors against - See hic: adoniinns off thee 
burnouts ee @) % fuses over all other renewable 


fuses comes from the prevention 


r Taran Al a r . ‘* 
Use Fl SETRON dual-element Fuses om - of useless interruptions of service 
VP © caused by needless blows 
©) | 


With rare exceptions y, P 4 Che reason for this perform 
ordinary fuses or circuit - ly 4 ance is found in the de 
breakers do not protect Pw 4 sign of the fuse-case 


oS CR ee which assures good con 






except against short eS 4 
circuit but FUSETRON 


Sey ve aS if the fuse is renewed by 
fuses provide TEN , & Pe ; } an inexperienced person 
POINT protection A ¢ ~ 7 J and by the time-lag 

A () built into the link that 


OF. < )) tact on the fuse link, even 


. 4 prevents the fuse from 

1. Protect against short-circuit ww opening on motor start 

2. Protect against needless blows caused by harmless ing currents or other 
harmless overloads 


overloads 


3. Protect against needless blows caused by exces 
sive heating lesser resistance results in much 


If you want SAFE protection on 
_/..) loads above 600 and up to 
x. { 5000 amps... 
Use BUSS Hi-Cap Fuses 


6. Protect motors against burnout due to single On voltages up to 600 high speed op 
phasing eration on heavy shorts limits current to 
7. Give DOUBLE burnout protection. to large / ife values. This minimizes damage to 
motors without extra cost i+ equipment ind cuts down dangerous 


cooler operation 


4. Provide thermal protection for panels and 
switches against damage from heating due to poor 
contact 


5. Protect motors against burnout from overloading 





8. Make protection of small motor imple and in tresses on transformer 


expensive 
9. Protect against waste of pace ind money : P . 
permit use of proper size switches and panel For Short-Circuit Protection or 
when fast opening is desired... 
Use BUSS Limitron Fuses 


he extremely fast opening charac 
teristics of these fuses prevent heavy 
Y hort-cireuit currents from building up 
Z under fault conditions 


10. Protect coils, transformers and lenoids against 
burnout 
FUSETRON duel-element FUSES save you time 
and money because they are made to PROTEC’ 





not to blow 


For protection of TV, Radio, Instruments, 
Radar, Avionics and Electronic Equipment... 


Use BUSS One-Time Fuses Use BUSS and FUSETRON Small 


Dimension Fuses 

A complete line is avail 

LP ible. Madein Dual-element 

low-blowing), Renewable 

Fa ind One-Time types in 

DO A 174 from 1/500 ampere 
Sp ’ 


If you want Non-Renewable Fuses... 


They save you time and 
trouble because they get the 
same engineering care in 
manufacture as do all prod 
ucts carrying the BUSS 


‘Trademark 


-~ 


Every BUSS One-Time 
“ And there is a companion 


iui line of BUSS Fuse Clips 


fuse can be depended upon 





to operate as intended under “ q a Fuse Blocks and Fuse 


Holders to take them 


all service conditions 


circuits they are protecting and therefore no occasion 
to open. 

Yet, after years of inactivity, you can be sure the 
fuse will give the same safe, dependable protection 
if called upon to open as it would have on the day it 
Was installed. 


FOR MORE INFORMA. 
TION ON BUSS AND FUGE- 
TRON FUSES WRITE TO 

NO RECALIBRATION COSTS BUSSMANN MFG. DIVISION 

When Fusetron fuses do blow, there is no recali- McGRAW-EDIGON CO TRUSTWORTHY NAMES IN 
bration needed. As quickly as Ge, fault in the circuit ST. LOUIS 7, MO. 
is corrected, you slip in a new fuse that has been ELECTRICAL PROTECTION 
CALIBRATED AT OTHE FACTORY BY ENGI- 
NEERS — a fuse that is as safe and dependable as 
the one that blew. 


Fusetron “fuses Tow! iecmca ssn 
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LUMNITE 


lengthens 


stack 


GUNITED STACKS AND BREECHINGS 


Lumnite-made industrial concretes give rugged resistance to heat 


abrasion and thermal shock 


Corrosion 
Placement is fast and easy —by guniting, pouring or plastering 
Downtime is reduced to a minimum —service strength is reached 
vithin 24 hour 

use Lumnite-made castables. These are 
Just add water, mix and place 


manufacturers of refractories 


I Or TRAATMUMT Convenience 
packaged mixtures, ready for use 


Made and distributed by leadin 
kor more information, write Universal Atla 100 Park Avenue 
vi rh ' N y 


LUMNITE 
UNIVERSAL ATLAS CEMENT COMPANY UNITED STATES STEEL 


OFFICES 
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Variable-orifice desuperheater 
for precise temperature control 


Using a weighted steel ball for controlling the orifice opening, 
the new Copes-Vulcan Variable-Orifice Desuperheater as 
sures close control of reduced steam temperatures regard 
less of load variations. Mixing and vaporization of cooling 
water and steam are so complete that reduced steam tem 
perature can be held constant only 20 feet downstream from 
the desuperheater outlet even over a 50-to-1 load range. 

Unique design eliminates the need for excess piping, atom 
izing steam, spray nozzle or glands. No excess water needs 
to be removed from the stream. 

The Variable-Orifice Desuperheater is one of a complete 
line —- each type engineered to meet particular operating 
conditions. Copes-Vulcan designs each station to meet 


individual requirements. Write for details 


Two basic valves 

built to handle , 4 | 
more jobs _ (OR 
With the new diaphragm ' ane om a 4 4) 
actuated ‘Type CV-D and bs iS ? 
piston-actuated Type | 

CV-P valves, Copes-Vulcan & J \ 
iin ibe tality to : Pneumatic control stations simplify 
apgeeninen Tar sumnete oom performance . . . maintenance 


trol service [ype CV-D is 

reverse or direct acting in i : This Remote-Set AMS-4 Station is used with pneu 
sizes up to 14-inch at un : matic stacked-diaphragm controllers provides 
limited pressures. Type adjustable set-point loading or independent manual 
CV-P is ideal for highest operation, Copes-Vulcan builds auto-manual sta 
valve-operating force, and tions in Standard, Remote-Set and Cascade types 
precise positioning. Write x ind Manual Loading and Miniature Stations 
for Bulletin 1027, Write for Bulletin 1031 


Patent applied for 


COPES-VULCAN DIVISION BF, 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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CONSTRUCTION NEWS 3.22 s'0 ican Sy “ttn tn 
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would tw 


it present 
v York 

, I live ivic | F SS gro yn il Dringing 
? Birmingham, Ala : aay ta : 
i ' ' 


{ ’ 


ition 

project 

SHO0) 

reserved for 

anc the 

nthe 

vil COTDIISSION 

bene 0 ibout 2,190,000 kw 

her ‘ ote ( ted time in té Hy owe uthorit 

Riverside, Calif ) : j , : ee one wat nae “ws — on publi 

of OO 000) 
} 


if «e D 
| 
100.000 e-fect. | 
S57 OOO O00) 
is LAL hie 


pera sithin economu rAnsmissio! 


disposing per ol the project power 
Charlotte, N. C ( 2 Church St, has 
ed ‘ bond i $50,000,000 


sion ina 


Colorado Springs, Colo : . ‘ ‘ | 2 . ate . _ 
( if } ’ ' { j I vi ‘ I tra i ( wowe 


. ( I t i th or in ( etrien! output 
00.000 f rT | | 


N Main St 
ing «al ure t f $25,000,000 
proceeds o ‘ V1 ln ised 
| onuns and i , ol the cost 
Hartford, Conn ' , | 
| jon progral meluding timereased 


" 


Rayland, Ohio 


i, Compan an move 


645 000-Vvo mission tine one ¢ 


it 2ZI2Z O00 
! bg.) CODON) 
in the eounts 
’ erie ! rener i il it! in initial capacit ol 4450 000 
Chicago, Il ~ ey ” Po ge Ales cnn agg rs ccnp 
ed finat f 


15s 


yg transmission 8 em reported 
epre t I ! 0 t han $75,000,000, is part of 
$2762 OOO 000 , uectlo ow eduled through 1961 


improven t ! | ough LOOO K 


$650. 000,000, « ie , $280),000,000 ae | - Refining Co, 615 Madison 
Ne or 7 innounced that they have awarded 
$50,000 000 to the Fluor ¢ orp Ltd 

rge 43,000-barrel per day refiner 
boiler plant and auxihary equipment, salt water 
; : ' . ing tem, tank farm and docks. Facility will be erected on a 

' th “ the northern end of nanicut Island, in Narra 
Viddenes iT ill lesigned primar 

higt 


Chicago, I 


! ithoriz 


Catawba, S. C. ' orp ibsidiary o 
lowate Corp of rien i ed plans for the 
HOS 000 ‘ imes th ; 
\ or lection ¢ ge $38,000,060 pulp p here for the manu 
O45 esent erut ompal 


j 


tive pire Compar 
11th tw 


et ot land recent! 
‘ ‘ vided the j ‘ 
OM Caw) oh red reo " ) rf group of buildings and 1 
’ - j ! 1959. Work will get 
indet oon cle ol rT C‘onstruction { 
Peking, Ill Kl , ‘ ompletes val ( the 4 | 


| | hipped tw 


the constructs 0 il » O00 O00) team-electri 
1 t 100 000 v. Installa 
yt o the 


Knoxville, Tenn. enn he is announced 


! i.e tT’ 
SV) OO OD) li 
Worcester, Mass 


(HMC } 
one 


Milwaukee, Wis. 
rsh f ; 


\I 
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OUTSIDE DIAMETERS OF TUBES AS INDICATED 












































WEIGHT, PER FOOT 
10 is| 


60-CYCLE CURRENT ratings of six row 


























How to carry more amperes per pound of copper 


THIN-WALL TUBES with low wall-thickn to-diameter ratio offer 
decided electrical advantage and opportunities for cutting bus 
costs—wherever mechanical requirement permit The charts 
above and at the left show the 60-cycle skin-effect phenomenon 
characteristic of six re presentative izes of round copper tube, 
15” to 4.0” O.D. The curves cover the entire range of wall 
thickne from solid round rods, at the right, to the thin-walled 
tubes in common use at the left. What is true of round tubes is 


also true of other tubular bu hapes 


INSTALLATION ECONOMIES. \WWhen round tubular bus conductors 
can be selected in thin-wall sizes from the tandard pipe dimen 
sion schedul it is po ible to effect further economies by the 
use of stock sizes of upport connector! tap ( lamps and other 
necessary hardware available in great variety in dealers’ stocks, 
More comple te information on tubular conductors is available 
in the Sixth Edition of The American Brass ¢ ompany s Publica 
tion C-25. This 62-page booklet has a wealth of general informa 
tion on the propertie of copper conductor plus convenient 
data for the most commonly used sizes of all t pes of rigid bus 
conductor 
TECHNICAL SERVICES. Anaconda pec ilists are available to help 
you in the solution of technical problems involving the use of 
Anaconda Bu ( onde tor bor 1i¢ I crvice ol for al cOpy of 
Publication C-25, see your nearby Anaconda representative, Or 


write Phe American Bra ( OM Pan Waterbury 20. Conn. sre 


o a2 a 06 os Lo 12 4 i) 


a a 


———— a 
® 


THE INFLUENCE of wall thickness on the 60-cycle cur- 
rent ratin f six round copper tubes. 


COPPER CONDUCTORS 


Made by The American Brass Company 


THERE'S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 
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1—WATER GAGE has tempera- 
ture equalizing assembly 
n thi 


(sage it 


orporated manulacturer 


ter pera 
issemb yned t 


nherent « 


water 
temperature ar 


the Th 


drut 


dependent 
he 


2—PNEUMATIC CONTROLLER 


offers easy band adjustment 
I'vpe VC Pneumatic ¢ f 


" proportiona 


mtroller feature 
band adjust 
thar 
0.00 pere ( ne ) ‘ ell a either 
pring 


of thi 


00 percent and te 
remote pre ‘ "i ocal 
point adjusts j yr 
troller ) dof compan 
balance principle lo 
pactne 
rt 


} ' f pa 
| 


panne 


veatherproo! pre ure 


ranye for té ( et point 
ind output 3 ; » | Air suppl 
required l ( ! i to 20 psi 
Manufacture pare part 
problem are and training 
ad if tl controller | 
truments in the 
pneumats 
Folio 57-2 gives data 


Meters ¢ 


plifie 
with other in 


common 


problen in 
used are 
becau “au com 
used 


Flow 


line 
ponent | 
he public 


definite 1 


EQUIPMENT NEWS 
AIT E NI, FE SS 


Described on these pages 


new and improved products. Use 


are 


Reader Service Cards on pages 
123 


mation 


124 to ask for more infor- 
them. Just circle the 
oll the prod- 


ucts in which you are interested 


on 


item numbers of 











3—SHUT-OFF VALVE features 
positive seating 
hut-off 


alr Nater, gas or Ol service 


02 a quick-acting 


include 
pre 
dise for positive 


announced 
pring 
illent 


Feature positive 


eating b ind line ure; a re 
eal 
90 deg move 
handle; cam to hold handle in 
ition; also vertical or horizontal 
ition of the handle vhether 
open closed, It is made in 
pre 
50 F 
X vives details or tl Ve 


Mi ( 


placeable re 
iil opening or closing Db 
ment of 
pen po 
indicate 
id ! VAL for u on 


0 lb at temperatures to 


i ‘ 


4—VALVE STEM PACKING for 
medium temperature service 


tvle 5022 is a molded t pu alve ten 
made copper 
arns braided and in 
Teflon uspensoid 
Heart of the pach 
ich give it its char 
Offering me 


packing ring Iron vire in 
erted asbesto 
vith 
die formed into ring 
ny is the Teflon wh 

and er at lit 
trength 


ibed a 


pregnated and 


acteristic 


Chanics and toughne pach 
firm, 
with 


leflon acts a 


and 
abie to 


dense 
and 
I'he 


tant to 
tand ph 


iprie 


ne paye 
ical abuse 
According ti pach 
t temperature to 
flow under higt 


degree of 


int pany, 
erviceable a 
id exhibits low 

it how i hig 
inallected 


al inertne ina 


hemical agents, ¢ 
metal It 
product 

Ihe 


Kcept m«¢ 
not debase 
handled mant 
Garlock Pac ng ¢ 


vill 


5—COAL SCALE ALARM warns 


of fuel shortage 
Alarm is ade 


stection 


The Coa igned to provide 
up 
fired 
with 
and 
upply run 
Heart of te tem 18 a 
witch impulse 
a magnet mounted on the pulver 
or stoker shaft. This transmit 
impulse to an electric 
which registers each revolution 
explained The setting 
purposes is based on the feed 
ng capacity per revolution of the feeder 

Normally, a full supply of coal i 
maintained ahead of the boiler, and a 
imber of haft revolutions of 


iutomatic pre ivainst coal 
ed or toker 
tied in 


feeder shaft, 


pl failure pulveri 
Phi yste 


toker or pulverizer 
warning when 


pn ration 
the 
junds a 


arche 


COai 
vy or 
metic vhich receive 
elec 
trical top 
counter 
of the 
for alarm 


feeder, it i 


toKer A eed a or | COa I 
500-lb seale 
vill be re« 
uppl 

pointer 


therefore, a four discharge 
the 
punter, Vitl 
lor the nun 
500 |b. A 
the counter 
the 


juired to maintain coa 
The 
etting, thu et 
ber of revolution 
the seale discharges it 


resets itself to 


electric ha 


to deliver 
load 
gut if preset 
number is reached or exceeded before the 
ecale discharges another an alarn 

ounded and the operator has time to 
tigate and correct an ual con 
dition before losing the fire in the boiler 
Richardson Seale Cy 


ZeTO 
load, 


Inve unu 


6—LEVEL CONTROL for liquids, 
solids and slurries 


Dynatrol utilizes a new 
design principle for accurate and versa 
tile high or low point detection or nar 
row range proportional control of liquid, 
olid and slurry levels. Thi mall and 
rugged control hasa positive acting ¢ lec 

trical ontrol that varie 


vith amount of immersion of the 120 ep 


ibrating paddle in the 


detected. The output signal can be used 
to control the operation of an type ol 


Model CL-10 


output « ignal 


medium be iny 


electrical equipment. Design allows sen 
itive transmi vibrational energ 
from driver end to the sensing paddle 
and bacl to the output ignal 
through a linkage path welded to 
pressure seals at the 


ion ol 


end 
rigid 
node point 
where zero amplitude of vibration o« 
nit is rated for 3000 psig pressure, 
explo 1on-prool 115 v a-c, corrosion re 
istant and takes an ounting position 
with onl , in. NPT pipe opening re 
Automation Product Ine 


metal 


‘urs. | 


quired 


7—WIRE STRIPPING TOOL fea- 

tures positive lock 
The Strip-It feature lock that 
can be easil ted to strip an iZ4 


4 positive 


adju 


No. 10 through 20 single or standard 
Made of steel, the Strip-It will snip 
i trip it. Hunter Tool ¢ 


vire 


vire a Ne a 


8—MECHANICAL DRAFT FAN 
sives high efficiencies 


Engineered around an airfoil backward 
curved non-overloading type centrifugal 
wheel, these Airfoil mechanical draft 
fans are reported to give mechanical ef 


ficiencies up to 95 per cent The fan 








Screen out costly 


Y-Pattern maintenance with 


CRANE SEDIMENT SEPARATORS 


Crane Sediment Separators positively and automatically trap 
foreign matter in fluid handling lines—-steam, water, air, oil 
or gas, high or low pressure—and hold it for easy removal, 

Dirt, scale, sand and other injurious particles are prevented 
from damaging or spoiling product and ruining valve seats, 
automatic devices and other delicate equipment. 

Because of their exceptionally large screening areas— more 
than 500°, greater than pipe area--Crane Sediment Separa 
tors assure unrestricted flow of product, even when partially 
plugged. Note special blow-off connection for drain valve at 
tachment which permits easy cleanout without interrupting 
flow service. 

LITERATURE SENT ON REQUEST 
Available in both Y-patterns and vertical types, with full 
range of capacities and sizes. For literature on Crane Sedi 
Vertical Types ment Separators, see your Crane Representative or write to 
address below. 


CRAN EL vaives & FITTINGS 


PIPE © PLUMBING © KITCHENS © HEATING *© AIR CON DITIONING 
Since 1855 —Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Ser ing All Areas 
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9—CLEANING SOLVENT for oily, 
machine parts, equipment 


10—GAS FLOW CONTROL for low 
capacity space heaters 


11—HAND VIBROGRAPH makes 
permanent vibration records 


Dave Hiand Vibr 


‘ i 


: 


12—PLUG-IN BUSWAY permits 

outlets over a wide area 
100-amp 
where 


area are nec 
I 


/H is announced as a 
designed for use 

a wide 

ron 10-ft ce 


l'ype DH 


a“ feeder for 


liters in 
is used 
a feeder or 
tcehboard or 

ice. When a 

ceptacl required to 
ible velder milar ma 

DH can nstalled ver 
between flanges of a steel column 
wall. The overlap pressure 

DH oined mechanicall) 

bY tightening six captive 

rated 100-amp, 600 \ 

ind four-wire con 

reported able to with 

iit current of 15,000 

etrical (12,000 amp 

vhen properly pro 
it breaker, or a 
100,000 


tected 


amp 
vith a 


current 


13— PACKAGED BOILER designed 
for processing plants 

packaged 
only 53 in. high) 

large boiler industrial 


a compact 


and medium ized 


It full 


need no chimney a 


automatic 


combustion 

Monitor 
2070 |b of 
fired witl 
furnished with a combina 


U ar 

vom. The 

oug? 60 hp or 
r and can he 
Manufacturer point out 
bled 


on and 


t el and com 


metal 


14—LEVEL INDICATOR measures 
with ultrasonics 
e-ranging principle of 

ent utilized in the 
designed to 

ats, linkage 
ry parts. The gage 
liquid levels in 

dewar vessels for cor 
petroleum 
and 
ind is also sug 
requiring precise 


liquefied 


1 dioxide, oxygen, 


existing be 


feet on 
with two ranges 
up to 15 ft high 
feature serves to 
reading despite 
ound propagation 
pecihk 


directly in 


nodate tan 


librat 


nperature 


gravitie and similar differences be 

tween liquids being gaged. One commor 
indicator will gage as many a x tran 

ducer-equipped tan| company says, 
within a radius of 1500 ft. Additional 
tanks can be accommodated by using 
auxiliary switch. Indicator is transistor 
ized, and consumes only 5 w of 120 v, 60 
cycle power. Bogue Electric 


Mfg. Co 


15—DIELECTRIC COOLANT HOSE 


withstands high temperatures 
Fluoroflex-T R536 Hose contains no 
metal, it is pointed out, and it combine 
high voltage insulation, pro 
tection ayainst corona and moisture ab 
orption, unusual flex-life and vibration 
resistance. This hose expected to 
answer flexible hose requirements for 
collant lines on large electric 
production o 
and imilar 
these ap 


excellent 


generator 
and to be of value in the { 
high power transformer 

equipment. It uitability for 
plications is enhanced by the 
inertness of the Fluoroflex-T 
pound which, according to 
turer, tend to make it 

deterioration. Resistoflex Corp 


chemica 
tube con 

manulac 

tant to 


16—ALUMINUM METER for the 

low-pressure services 
The Model 750 is a lightweight, single 
joint aluminum gas meter designed pri 
marily for service 
ity at low working pressure. The 


requiring large capac 


meter 





17 Ib about half the 


[its capacit 


weighs only 
weight of many meter 
and can be carried and installed by one 
man. Its 15-psi pressure and 
capacity of 750 cu ft per hour at ! 
differential and 1600 cu ft per hour at 
in. differential suggest its use for con 
mercial and small 
tions. The meter i 
15 light stee! pud connection or 
pipe tap connection. Meter and 
Div., Rockwell Mfg. Co 


working 


industrial 
available 


17—ADJUSTABLE VALVE is pack- 
less, corrosion resistant 
Improved control of unit conditioner 
unit ventilators, and convectors is said 
to be provided by the 4-in. Powertop 
Features incorporated in thi 
valve are designed to increase it 
bility, accuracy and life 
among them is an externally adjusted 
and easily accessible Monel spring with 
a 5 psi range It adjusted to 
close between 5 to 12 psi top pressure to 
enable a single valve to meet a variety of 
conditions. Lower housing of the valve i 
of high impact phenolic to eliminate 
electrolytic corrosion between 
and internal metal parts and to resist 
heat distortion over 300 F. The silicone 
diaphragm is 10 sq in. in area, providing 


pneumati 
adapta 


Foremost 


may i 


housing 





Now...more trapping value 
for your money! 


NEW SARCO FLOAT-THERMOSTATIC STEAM TRAP 
with improved engineering features 


THERMOSTATIC BELLOWS 
FOR AIR BY-PASS HEAVY - WALL COPPER FLOAT 
To insure long life — made Reinforced at lever connection 
of special copper alloy Copper plated for greater dura 
EASY ACCESS TO drawn and corrugated by bility SEMI-STEEL 
a oe water — process in Sarco’s BODY AND COVER 
r r echani ' me 
attached to pares sts Rated at . 125 psi 
ble cover. No disturbing eg working pres 
of inlet and outlet con i 
nections 


VALVE HEAD 
STAINLESS STEEL 
BALL BEARING STAINLESS STEEL 
Its accuracy and hard VALVE MECHANISM SIDE INLET AND OUTLET 
ness insure tight shut Valve arm. bracket. seat Pipe can be connected ver 
off, long life ball head — all of stain tically, horizontally, or at 
less stee!. Seat is hard right angles 
ened 








This new, improved Sarco Float-Thermostatic location above condensate level permits discharge 
Steam Trap Type FT discharges condensate at of air and gases reaching trap after start-up. Does 
steam temperature continuously and without not require adjustment when pressures change. 
shock 
Recommended to drip steam mains, unit heat- 
ers, blast coils, heat exchangers, and other allied 
process equipment, requiring accurate temperature Write for Bulletin 455-B to Sarco Company, In 
earring 635 Madison Avenue, New York 22, N. Y 
Air Binding Impossible — equipped with sepa 
rate thermostatic air vent, which removes 
automatically and immediately all air and incon 
densable gases reaching trap. Balanced pressure 
vent self-adjusts to all operating pressures. Its 


Sizes —% and 1” 
For steam pressures —0 to 125 psi 





| 
Lv 


only Sarco P 
makes all types | ‘nermosts' Steam Trap! 


Steam Traps 


REMEMBER— | © 1 


Z l ‘ f 
Float ( ” Camiift 
Thermostat , , [ j Bucket 
Liquid Steam Traps y T Steam Traps 
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20—SAFETY VALVE protects 

against turbine over-speed Reader Service Cards on pages 

An added feature for protection against 123-124 make it easy to get 
er-speed of the low pressure turbine in : : 

ise of failure of the intercept valve to further information on any of 

we on lo f turbine load is an these products. Just circle the 

nounced in this standard reheat header item numbers of the products 


pring loaded safet alve line. This fea 
want to know more 3 
ture consists of an air lift eylinder added poe we ” ° ore abou 
the conventional spring loaded valve 
fting valve to its full discharge ca 











pressure down to zero. The 


designed to open valv®  23—PURIFIERS designed to with- 


t n ie than !,» sec 

hanism is controlled by stand high pressures 
vitehn on the turbine These new additions to company’s line 

nmediatel when an over of Hi-eF Purifiers are designed to with 

of load takes place. B tand pressures up to 15,000 psi for 

, Ww oO P i ilves immedi team, air and proce vapor and ga 

18—PIPE COVERING offers one- t on é Cres irbine speed, the lines. They are primarily for high pre 
plece application uN ure applications in chemical, petro 

On P pe Cover . leum, ynthesi yas, petrochemical, air 

. a reduction plants. Pressure parts are of 
pecial alloy steel with special gasket 

and pipeline connection To date, the 
21—PRECIPITATOR CONTROL f7EeHt of those new pressure vessels Is a 
adjusts electrical voltage yur service pressure announced. Man 
lransistomatic i ntroduced for use ufacturer states that the unit uses no 


METAL MESH FACING ' : 
manutacturer Cottrell electro moving parts, filter or mesh screens, but 


atic precipitator It rves to con operates by a two-stage principle of 
tinuously adjust voltage the fluctua eparation that emplo controlled cen 
tion of the gas stream carrying the dust trifugal force to guide the entrainment 
particl Based on tran torized cir laden vapor through a l ane 

the unit aid to embody a and baffles. The V. D. Anderson ( 
principle li eyrate total 


irrent in relation te , providing a 


ae oe n of evaluat- 94 _ INSTRUMENT measures vi- 


opr fibre PIPE vy the rate of irs rr Western 
INSULATION recipitation Corp bration, finds its cause 
IRD Model 600 Vibration Analyzer i 
announced a providing instrumentation 
to 1) mez » the : litude or velocit 
22—PORTABLE BENDER for %-in. {)),"), measure the amplitutle oF vein 
i “4 4 cy « ‘ j le * 0 V ‘ 
rigid steel conduit tion; 2) study separately any frequen¢ 
of thi manufacturer Powr 
Jack line, the Model ?J100 Redege Ben 
ider is designed to bend ,-in 


herarduct and other types o rigid steel 
onduit, a vell a n Xduct Junior 
tubing piece bending 

‘ i ( osition foot treadle 

7 con 

mooth 

include an 

rue up and 


collar 


present in a complex tem; 3) pinpoint 
the part causing the predominant vibra 
tion, and 4) correct the cause of vibra 


19—INJECTOR PUMP feeds me- tion by balancing in place, without di 
tered chemicals into lines mantling of machinet rhe analyzer 

“asure ibration amplitude from 0.1 

hemi Pump Model SA‘ 100 mils, velocity from 0.03 to 30 in 
s00W oe ; nyect mee ec, and frequency from 450 to 150,000 
vlad , na wvane : cpm. A continuous! ariable filter is in 
: corporated to permit separate analysis of 

each frequenc\ Other component in 
clude a velocit type ibration pickup 

and a stroboscopic lamp. The instru 

ment is housed in a case with carrying 

handle International Research & De 


elopn ent Corp 


25—STEAM HOSE is wire-rein- 
forced and burst-proof 
motors, Known as W.B. Steam Hose, this wire 
rasoline braid reinforced, burst-proof steam hose 
lrive the is announced for application in atu 
e® assem rated tean ervice at pre ure to 200 
emblic t ) ) imp i nat ! taint teel, pump head body psi, or for superheated steam to 385 Ff 
1200 |b pressur , es 3 Meehanite, and the chevron Reinforced construction serves to pre 
ind ; ) mcking is compounded rubber. Special vent explosive rupture in case of hose 
is may be made of stainle failure. A Neoprene cover provides re 
ent é i ocked 0 r plastic Corp istance to heat, abrasion and petroleun 
iting ¢ ) products. Hose is designed for high pre 





quality proved 


POWELL VALVES 


for quality-crafted flow control 


Ask your Powell Valve Distributor for the facts about quality-proved bronze, iron, steel and 


corrosion-resistant valves. Whatever your flow control problem, there’s a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNATI 22, On10... 11ith YEAR 
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ure steam service, auxiliary fire fight- 


THERE?’ A cs ing, and for syphoning or drilling ma 
chines. It is also suggested for flexible 


team connection of two lines or for sup 


plemental steam supply. Other applica- 

tions include heating bituminous bind- 
< 
s 


| 
’ 


ers, and flue and stil) cleaning. Hose is 
built around a tube compound of special 


To SUIT heat-resisting rubber for longer life 


under high-temperature live steam. Re 
YOUR NEEDS inforcement is provided by one or two 
braided plies of high-tensile steel wire, 
each covered by a layer of heat resistant 


rubber. Seven standard sizes range from 
) 


SURFACE to 2 in. ID. Aeme Rubber Mfg 
Co., Div., Aeme-Hamilton Mfg. ¢ orp 
LINEAL 


rr | 








26—PLASTIC WRAPPING goes 


around cable easily 
Ltt Amp-Spirap is announced as a spirally- 
cut plastic wrapping that eliminates 


(«) cable lacing, insulation damage and pull- 
SLIPPAGE 
STRESSES 
LOAD 


ing of wires through spaghetti tubing. It 
LUBRICATION 


FRICTION is readily applied to wire bundles of any 
POWER TRANSMISSION ize up to 3 in. diam, and permits in 
dividual wires to be entered or led out at 
any point. Manufacturer points out that 
ETC. it can be unwound to let new wires be 
added, and that it holds wires together 
tightly, but permits flexibility for form 
ing cable. A sample is offered. Amp Ine 


ote 
*. 











27—CENTRIFUGAL PUMPS with 
operational advantages 

The H series of single stage, end suction, 
centrifugal pumps, are available in 
three types of water-end Type HR 
hown) for handling abrasive mixture 

where head is limited; Type HC with 
plit bearing stand for corrosive appli 
cations; and Type HF for either abrasive 
or corrosive applications where high 
pressures are developed. The water-end 


= eeeean® 


RESONANT REED 
TACHOMETER. No 
contact with moving 


‘ 


parts—just fouch to 
or casing can be rotated to any one o 


case of machine or four positions to provide discharge of 
motor housing—read pumped material as desired 

Several advantages are stressed by 

manufacturer, first, that oil or grease 

cane ™ PE lubrication i optional Also, these 

Write For ‘Biddle Speed Instruments” —BULLETIN 35 — pumps have a simple, readily accessible 

arrangement which provides radial ad 

justment of the shaft to assure concen 

J A M 3 Ss G. B i D D L E .¢ Oo. tricity of the shaft through the stuffing 

Electrical ‘& Scientific Instruments box. All assemblies are made by bolt 

: , . and nut there are no tapped hole 

ARCH STREET, PHILADELPHIA / PA If nuts cannot be readily conned they 

M can be burned off with a torch, it | 

e pointed out, and without damage to the 

e- pump. Slippage seal adjustment is han 


directly in rpm 
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PACKAGED STEAM by FW 


helps load more than 
7,000,000 gallons of oil t 
in less than 3 months aaa a 


Res 2 


rHEN U. S. refiners recently were required to many large reciprocating pumps and to heat heav- 
W meet a sudden, extended demand from Europe ier oil in the storage tanks to facilitate pumping. 
for oil, one of the key points of supply was the Mag Chosen by Magnolia engineers to replace out- 
petco Terminal of Magnolia Petroleum Company moded steam equipment at the terminal, the units 
With storage capacity for some 41% million bbl of are installed outdoors. Casings are of all steel 
petroleum products, this southeastern Texas tank welded construction with weatherproof insulation 
farm was a “natural” for emergency use as a crude over the drum ends. Each unit delivers 30.000 Ib 
oil outlet point — 7,000,000 gallons of crude oil of steam per hour at 150 psi. Dimensions are: 


were loaded in less than 3 months, 10’ x 282’ x 12’ high. 


The two Foster Wheeler Packaged Steam Gener FW Packaged Steam Generators are available in 
ators shown above not only met all the normal load capacities from 10,000 to 62,500 lb/hr and pres- 
requirements but demonstrated ample reserve ca sures to 1300 psi For complete information, send 
pacity for emergencies. They provided a reliable for Bulletin No. PG-55-3. Foster Wheeler Corpora 
source of steam which was essential to operate the tion, 165 Broadway, New York 6, N.Y. 


rs . (=7) ; - = 
FOSTER \y WHE 
NEW YORK * LONDON «© PARI ° rl, CATHAR 
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dled with a common wrench. All model 
GLOBE OFFERS.--- 3.2% ye te Salabie in tn 
from | to 16 in. for heads in some case 


up to 250 ft or more and capacities to 


two new INTERCHANGEABLE trays 


28—CONDUIT HANGER designed 


ee s 
for support of cables, wiring and tubin for greater stability 
os The Ramco Type X is announced as a 
right angle conduit pipe hanger which 
presents a new concept in such pipe 
fastenings. Unlike supports which can 


* Engineered for uniform design and not maintain constant pressure under 


easy installation 
* Steel or aluminum construction Pat. Pending é 


* Complete accessories for 
SPEEDIER Installation 





*& No sharp edges to damage cables 
*& Complete interchangeability 


vibration or thermal variations, thi 
type hanger is said to retain constant ef 
fective clamping tension by the spring 
action designed into the saddle. This fea- 
ture is the safety-plus factor, company 
notes, and makes this hanger suitable 
for heavy duty industrial applications. 
The Type X saddle is made of heavy 
gage steel. Sharp biting edges at the cor 
ners are further apart than U-bolt legs to 
provide self-equalizing bite pressure and 
unusual stability. Hanger can be used 
with standard pipe or FE. M. T. conduit 
for mounting on structural flanges up to 

in. thick. Each hanger is furnished 
with standard U-bolt and nuts assem 
bled ready for use. It is available in 

to 2-in. pipe sizes. Ramco Mfg. Co 


29—REFRIGERATION OIL works 


with many refrigerants 
Suniso 3G is announced as an all 
temperature oil designed to work well 
with all modern refrigerants, including 
Freon-22, Isotron-22, and Genetron 141 
The lower floc point, greater stability 
and increased copper-plating resistance 
of Suniso 3G, company says, permit 
R more efficient operation of compact 
cable tray one a ladder type and the : ’ modern refrigeration unit Sun Oil Co 


Now, for the first time, two types of 


other a basket type, are available to be 
used INTERCHANGEABLY at any : ~~ 
given location, depending on the typ SSS 3O—THERMAL RIBBON detects 
ind weight of the cables to be suspend Ss the surface temperatures 
ed. The advantages of each type tray . ~— The Thermal Ribbon provides a mean 
‘ i be us o the est extent of electrically detecting the temperature 
ta yrs poe ating nares PASSST of the surface to which 1 is attached 
TYPE Described as extremely flexible and 

for use where festooning is not a prob vith negligible thermal lag, Thermal 
lem, while Cable-Strut, the basket type One-piece construction 
is intended for the support of commun 
cation wire, instrument tubing and control cables in automation applications 

These two cable tr have been thoroughly field tested in hundreds of 
large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of manufacturing 
processes. A new catalog, just off the press, gives full information and in- 


stallation techniques. Ask for your FREE copy today 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 


_ “Gratings” or “Conduits” for the one nearest you. 


Ribbons are designed for use in ele« 

F RODUCTS DIiVviISsi oO | tronic equipment, and other application 

-~ " where it is necessary to accurately moni 
oD 4 ) “ »mperatures of surface 

‘the GLOBE ap mpiany MANUFACTURERS SINCE 1914 tor 7 - ws ° org : — 
areu 1e pon cons Ol a fe ance 


SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS element of high nickel content alloy 
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In ever growing numbers, Marind Condenser power equipment products enjoy a reputation for 


installations are earning a well deserved reputa outstanding quality. We have in process of con 
tion for efficient, dependable performance. De struction units to suit turbo generators to 156 
signed and built by thoroughly experienced en megawatts, and are capable of processing steam 


gineering and manufacturing personnel, Marind surface condensers to any size 


Industrial Products Division 


MARYLAND SHIPBUILDING & DRYDOCK COMPANY 


BALTIMORI 6. MARYLAND e Kepre entatives in Principal Citve 


STEAM CONDENSERS AND AIR EJECTORS 


for stationary power plants and marine service 





Hills-McCanna Metering and Proportioning Pumps 


Hills-McCanna Proportioning Pumps are de- 
signed for dependable precision metering and 
simplified maintenance. Ranging in capacity from 
a few cc to hundreds of gallons per hour, they 
may be adapted to automatic operation. Write 
for the valuable booklet “‘Precision Proportion- 
ing Pumps” for complete information. 


Pat. appl. for 


‘hills - 


McCamna 
company 


THE PEOPLE WHO / AND 


DIAPHRAGM VALVES 
_.. provide leak-tight, dependable valve 


performance for corrosive services, 
slurries, liquids, gases, air and water; 
feature simplified in-line maintenance, 
exclusive sealing bead diaphragm. 
Write for informative catalog on com- 
piete valve line. 


Hills-MeCanna Company.2368 W. Neilson Ave., Chicago 18, Iiinois 
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wire encased in a flexible outer covering. 
Less than 0.020 in. thick, the ribbon may 
be cemented to flat, cylindrical, or ir 
regular surfaces. Self-adhering types are 
also available. Designed to operate over 
wide temperature ranges and under 
evere phy ical conditions, the ribbon 
are made in several shapes and size 

Minco Products, In« 


31—ENGINEER’S TAPE has two 

scales on its blade 
For those who work with both eighth 
and tenths measurements, this tape 
combines both seals on one ide of the 
blade, enabling instant conversions from 
eighths to tenths. Of white enameled 
steel with black numbers, the blade i 
divided in half b a double line, with 
the regular inch and eighth graduation 
on one edge; the tenths and hundredth 
on the other. The tape come n both 
50- and 100-ft length The horter 
length ell for approximate $6.50 
Evans Rule Ci 


32—FOOTLESS DRIVE UNIT for 

rugged industrial duty 
I y pe VEV Varidrive is a compact, foot 
le variable speed motor with NEMA 
Style C or P face-t pe mounting It i 
reported to ! tur Quick, accurate 


alignment 

tility of thi 

us¢ ol the 

pumps, mixer 

The unit is de i ig 

is available from o 30 hp, in ratio 
up to 10:1 and can vith Varitrol 
automatic control or remote control [ 
he mechanical or electrical type. | 


tne 
Ele etre al. Mot r 


33—INSULATED WIRES for 
general purpose wiring 
Type RHH wires, insulated with silicone 
rubber and having an asbestos braid 
come in the same size ar 
butyl-insulated Type RHH 
14 AWG through 6 AWG 


listed by Underwriter Laborat 


gea tandard 


general-purpose wiring, c 
Because silicone 
resistance to heat 

longer life, it r 

heat resistance 

power and lighting 
dustrial plants and 

ings with heat probier 


] 


lated wires are rated 


operation, General Electr 


more Equipment News page 135 





WHY CHESSIE’S RAILWAY IS FIRST IN COAL 


SUPERIOR COAL. This large battery of washing tables is an example of the modern methods used by 
producers on the C&O. The naturally superior coals found in the Chessie area can be sized and processed to 
meet your own particular requirements. 
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SUPERIOR SERVICE. With the world’s largest fleet of coal cars, C&O’s accelerated repair program 
continues to keep them in better than 99% good order. Plenty of cars, plus ample motive power and modern 


ards and signal systems assure prompt and efficient service. 


For dependable sources of top quality coals, contact coal producers on 
the C&O. And for specific help in meeting your own fuel requirements, 
write to: R. C. Riedinger, General Coal Traffic Manager, Chesapeake 
and Ohio Railway Company, Terminal Tower, Cleveland 1, Ohio 


Chesapeake and Ohio 
Railway 


WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
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AERIAL VIEW OF TORRING- 
TON’S EXCELSIOR PLANT, 
TORRINGTON, CONN. Tor 
rington is world renowned 
for its manufacture of bear 
ings, needles, bicycles and 


metal specialties 


ONE OF TWO UNION TYPE 
MH PACKAGED BOILERS 
serving Torrington's Excelsior 
Plant. Equipped for oil firing, 
this unit has a steam capacity 
of 15,000 ‘bs./hr. at 250 
ps 


Torrington racks up *12,500 savings in year 


with first of two Union Packaged Boilers 


Selected because its “construction and design appeared GET FULL DETAILS 
better than others physical size fitted into plans,’ including cut-away 
a 20,000 Ib./hr. Union Type MH Steam Generator illustrations. tube layouts 
was installed in the Excelsior Plant of The Torrington and dimension tables 
Company in October, 1955 by writing for 
Providing steam for process and space heat, the new Bulletin MH-353 
boiler quickly proved its worth In October 1956, as 
1 second MH Unit (15,000 Ibs./hr.) was placed in 
operation, Torrington had this to say about the first 
Estimated savings for the first year are $12,500, as 
compared to our old coal burning hand fired boilers.” 
Throughout industry, numerous concerns report like 
economies as the result of modernizing with modern 
Union Type MH Steam Generators 
Completely shop assembled at Union Iron Works for 
delivery via rail or truck, Union Packaged MH Units 
ire patterned after larger but similar field erected 
Type H Boilers, originated by Union over 17 years age 
With standard units designed in 13 sizes from 10,000 


to 50,000 Ibs. of steam per hour, Union Packaged UNION IRON WORKS 


Steam Generators can be readily equipped to handle 


multitudes of needs formerly requiring costly field ERIE. PENNSYLVANIA 


erection and special engineering 
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Fuller Rotary Two-Stage Compressor, C135-135H. Capacity 680 c.f.m., 100-lb. pressure, 690 r.p.m., 150 hp. motor 
} I J J i 


16,000 HOURS OF 


OPERATION WITH NO MAINTENANCE 


Empire Steel Castings, Inc., Reading, as many as several overhaulings in one 
installed a C-135-135H year. 
Fuller Rotary Two-stage Compressor in 
April 1953. After 32 months—approxi 


equipment, spraying and torch drying 


Pennsy]vania, With Fuller equipment furnishing : equipment, core oven operation as well as 


constant high capacity air supply, pro core blowing equipment 


duction costs have been greatly reduced 


mately 16,000 hours of operation —the 
compressor received a routine inspection, 
when a new set of blades was installed in 


the higher-pressure cylinder 


The Empire engineers report no down 
time since replacement, although they've 
added 4,000 operating hours Prior to 
switching to Fuller, their former experience 


with compressors was a different story 


Here’s how Empire uses compressed ai 


* In the molding department, supplying all 
air for pneumatic rammers, all squeeze 
and jolt machines, automatic set-out and 
lifting apparatus of mold conveyors 
automatic shake-out machines, mold clean 


ing and spraying equipment. 


*In the core department, for ramming 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Chicago « San Francisco - Los Angeles - Seattle - Kansas City - Birmingham 


*In the cleaning department, pneumatic 
chipping hammers and grinders, black 
smith requirements, sand-blasting, pres 


sure testing and miscellaneous tools 


*In the heat-treating department, heat 
treating furnace operation and cooling 


equipment 


To get all the facts and engineering data, 
write today for Bulletin C-5A 


Fuller 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 


For more data circle 543 on Post Card 





Horizontal Multipass Condensers 


“ ” ——— - ee - 
< (Closed Type) 
Water circulated in tubes traverses 
the length of the unit a number of 
, & times as determined by baffles in 
the heads. 


and 
REFRIGERATION COST 


Vogt Condensers, because of their correct design, 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed, 


saving in original as well as operating costs. 


One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 


he cleaned in operation are recommended. 
Rene. 


Vertical Single Pass 
gry Condensers 


Pal we 2 424 44) (Film Type) 
Patented ferrules give 
equal distribution of water 
to and over the surfaces of 
all tubes in @ unit. 


rs 


= 


i, a= 
} 
2 ay ’ z pow 


raares 


HORIZONTAL and 
VERTICAL TYPES 
SHELL and TUBE 
CONDENSERS 
For Every Service 


‘ 


Write For Bulletin RC-2 


Address Dept. 24A-RIPE 
HENRY VOGT MACHINE COMPANY 


Battery of eight 42° 16.0" ‘ neaspenna 
Vertical, Single Poss, Con, ied, 1000 W. ORMSBY ST. LOUISVILLE 18, KY, USA 
eng Te ee »* Breech Offices: EW YORK, CHICAGO, CLEVELAND, DALLAS, 
wap, See a Sa PHILADELPHIA, ST, LOUIS, CHARLESTON, W. WA. 


llinois, 
yerds, Illinois a 


> 


Voit REFRIGERATION CONDENSERS 
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NO STUCK RINGS: 


Stop the formation of varnish, sludge and carbon in your Diesels and keep 
it stopped with Sinclair RUBILENE®, the high viscosity index oils proved 
by over 35 years in industrial Diesel applications. RUBILENE earns its 
reputation by its performance under continuous operation and heavier 
loads. It fights deposits and ; ives better protection to cylinders, pistons, 
rings and other vital moving parts. Your Diesel stays on the job longer... 
service time is cut way ’way down! 

Let RUBILENE help solve your lubrication problems. Regardless of the 
make or age of your Diesel, where a high vi oil is needed, there’s a member 
of Sinclair’s RUBILENE Or RUBILENE HD family that meets your requirements 
exactly. Call your local Sinclair Representative for further information 

or write for free literature to Sinclair Refining Company, Technical Service 
Division, 600 Fifth Ave., New York 20, N. Y. There's no obligation. 





RUBILENE OILS 
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Advantages of External Pilots 


in Automatic Regulating Valves 





Spence Type ED Pressure Regulator 


quipment, shows 

in the pilot, you 

disconnecting the 

Lh r¢ no need to take 
it of the line 

to get the regula 

n is to install a 

§ CaS ind in the 


it by 


not expensive to 
pilots fit ill 
Phere 


mven 


pare pil pence 
ft opr nee 
» need to stock 
of pilots for each main valve siz 
In the enlarged drawing 
it can sce how the strainer 
it and dise of the pilot are readily 
iccessible by removing the blind flang« 
If the trouble main valve, 


main \ ilve ‘ 


itl expen ive 
sectional 
lot or the main 


tubing bend at 


without any instru 


Ju ft removy 
] 


m te is in the 
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here again inspection is easy. If there's 
dirt in- the steam line, it may clog the 
bleed port or restriction orifices In 
the Spence design these 
pected and cleaned by merely remo\ 
ing the The seat 
ind dis« main valve can also be 

removing the top 


can be in 


tubing connections 
of the 
inspected easily by 
flange 

Ihese maintenance advantage 
other features, are 
ivailable for a wide range of regulating 
application For information § on 
Spence’s wide range of different auto 
matic regulating valves, write for your 
copy of Bulletin 1005 


, plus 


advanced d ign 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 





Unretouched photo shows what happens when 
a boiler feed line is clogged with calcium 
carbonate deposits. CAUSE: lack of chemical 
stability in feed water. REMEDY: properly 


balanced water treatment 


LINE OF 
MOST RESISTANCE 


A heavy build-up of scale, like that 
shown in the illustration, will grad 
ually reduce the effective diameter of 
feed line piping, and will result in 
seriously restricted carrying capacity. 

The line must be shut down for 
maintenance or replacement, causing 
expensive down time in the plant. 
Proper water conditioning will pre- 


vent this unnecessary loss. This is but 


...@ leader in water conditioning and 


one of the many problems presented 
by the corrosive elements ot w ater 

In Dearborn’s complete line of 
water conditioning products, there 
are treatments to eliminate scaling, 
sludge, carry-over, return line corro- 
sion and other similar difficulties. 
Dearborn combines the proper treat 
ment with the right control methods 


under technical supervision. The re- 


sult: less down time and greater op- 
erating efficiency 

Dearborn Supervisory Service pro- 
vides you with the three elements 
necessary to maintain the best in a 
water conditioning program—posi- 
tive control, top performance effec- 


tiveness and maximum economy. 


Mail the coupon for complete information. 


Dearborn Chemical Compan 


Merchandise Mart Plaza, Dept. PG-WT, Chicago $4, Ii 


Gentlemen: 0 Send my copy of Dearborn Water Conditioning 


Company 


iddre 


corrosion control tor 70 years 


Cily 
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©) Havea Dearborn Water Treatment Engineer call. 











The Yarway Impulse 
started a new era 


In steam trapping... 


ey began in 1935, when Yarway applied a unique principle 
of thermodynamics to steam traps—and the Yarway IMPULSE 
Steam Trap was born 

Since then over 1,225,000 Yarway IMPULSE traps have proved 
themselves so well in service that today many other type traps are 
regarded as obsolete—an understandable reason why the Yarway 
IMPULSE type of steam trap is being imitated 

To industry, the Yarway IMPULSE trap makes possible a new high 
in thermal efficiency of equipment, a new low in trap operating 
maintenance resulting in increased production and higher profits 


THE THERMODYNAMIC PRINCIPLE 

This is the principle on which the Yarway ImPpuULSE trap design is 
based —that variations in temperature of water discharging through 
two orifices in series cause variations in pressure in an intermediate 
chamber between the orifices, and that these changes in pressure 
may be utilized to open and close the trap valve 








ONE MOVING PART 
There is only one moving part in a Yarway IMPULSE trap—a small, 
stainless steel valve. The entire valve assembly can be re placed in 
5 or 6 minutes. It is the simplest of all steam traps to service. 
EQUIPMENT HOTTER, SOONER-STAYS HOT 
At “start up”’ the little valve opens wide to discharge air and con- 
densate continuously. This brings equipment into production in 
the quickest possible time. The valve then actually floats on the 
condensate load, maintaining highest, steady temperatures. 
A YARWAY IMPULSE STEAM TRAP TO MEET 

EACH TRAPPING REQUIREMENT 
Research and development in the Yarway Steam Laboratory, plus 
intensive field testing, have produced a line of steam traps—all of 
the Yarway IMPULSE type to efficiently meet each of the 
following classes of trapping service 


Normal requirements for pressures up to 600 psi call for Yarway 


Series 60 and 120 ImpuULSE ‘Traps in six sizes, 10" to 2” 


Light toads for pressures up to 600 psi call for the 14” Yarway 
No. 20-A and No. 120-A Imputse Traps 


Heavy loads for pressures to 600 psi call for the extra high capacity 
Series 40 Yarway ImpuLse Trap, available in five sizes, '4" to 214”. 


Highest pressure and marine requirements up to 2500 psi are met 


by the Yarway Integral-Strainer Imputse Trap, in six sizes, 14 
to 2”, flanged, screwed and socket weld types 


PLUS ADVANTAGES 
*Small size and light weight * Stainless steel construction 
* Easy, low cost installation * No adjustment of valve or 
* Minimum maintenance seat needed for any pressure 
* Non-freezing * Low initial cost 
NATIONALLY STOCKED, SOLD AND SERVICED 
Over 270 Industrial Distributors stock and sell Yarway IMPULSE 
Steam ‘Traps and over 35 Yarway field engineers are available 
to help you select the right steam trap for the job 


Write for free, new bulletin “The Why and How of Steam Trapping.’ 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


YARWAY (niuise’ 


a good way to spec ify steam traps 
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egral Strainer Impulse Traps for highest 
ressures and marine use. 
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Power engineers on space ships? 
Of course! They're going to be as 
essential there as in today’s boiler 
rooms, and they had better be 
just as good, too. Here's a des- 
cription of current space efforts 


¥ 


Pa ‘ - 
f i, 
‘= BPs. | 
pare * | 
Fig. 1. Rigged for pre-launching tests, ° ! 
the third Vanguard test vehicle has the : , : . 


same external appearance as actual 
launching model. Note the real moon 


Power Engineering Takes To Space 


iy GHT SUDDENLY from the or stages, and each sta peroxide as it passes through a silver 
dream world to actuality last ent propulsion unit creen catalyst chamber. This same 
October 4, space travel is getting a First stage is the largest and hea team, after being exhausted from the 
who pre iest, weighing about 17,800 Ib turbine, is ducted outboard to two 
ft long, 45 in } mall swivelling jet nozzles which 


long second look from many 
viously regarded it as lacking serious take-off. It is 44 
es on their everyday lives. The diameter. A finless tube, its guidance normally point aft, but are capable 
look is revealing. Power is light and akes effect by varying the direction of being rotated 45 degrees in a verti 
breath to humans in space. In addi of the rocket engine thrust. The cal plane to provide roll control 
tion it’s their transportation and engine, shown in Fig. 2, is bi Helium pressurization is used for 
communication. General Electric at the toc] everal different purposes: 1, to actu 
There will be, then, on most satel Engine Division in Cincinnat j ( ate peroxide flow through cataly 

it burns kerosene ar chamber and turbo pump; 2, to pres 
les, several power systems one or oxygen surize gas space above liquids in fuel 
each for propulsion, control, Because of weight and bu and oxidizer tanks; 4, to pneumat 
communication, and domestic set propellants have the first stag ically actuate roll jets and propulsion 
ces. These multiple systems, prob themselves, except for the engine, two system valve and 4, in the crucial 
ably interconnected through convert helium spheres, andan H,O, tank. To few seconds at burn-out and during 
ers, rectifiers, etc, clearly underline withstand acceleration against th first-stage separation, to augment 
the vital importance of power eng force of gravity, structure of impre deteriorating turbo-pump exhaust a 
or these working medium for roll jets. The 


) 
neering in the darkness of space. sive strength is required. Ff 

What will be our sources of power, reasons this stage of the Vanguard 
too far from earth to fill-er-up? We accounts for more than three fourt! 


can find some of the answers by exam of the total take-off weight Brains of 
the second stage, directing the entire 


Steam-turbine fuel pump flight from take-off to orientation on 
turbo tne path in which the little ball 
t circles the earth. A three-dimensional 


lites and interplanetary space veh fueled, 


more 


helium is originall tored at about 


1400 psig 
tne entire enicle are in 


ining the propellants going into our 
Vanguard vehicles. They are fi 
which stimulate the imagination The engine incorporates a 
which delivers the propellar 


lf 
itl 


they seem to reek with power pump, 
Vauguard vehicles carry into space from the tanks into the thrust chan reference stem of gyroscopes ha 
our initial satellites, little brains ber and also drives the hydraulic been built by Minneapolis-Honey well 
designed to send back everything pump for the control tem. Power Measuring constantly the roll, pitch 
they see, hear and feel. A number of for the turbo-pump is derived from and yaw of the vehicle, it furnishe 
being built, with a temperature steam, which the necessary information to the 


these vehicles are 
tion ol automatic pilot built by Vicker 


The Martin Company as the prime’ provided by the decompo 
contractor. They are in three parts, concentrated (90 per cent) hydrogen Electronic, a part of Sperry-Rand 





Auto pilot in turn responsible tor 
keeping, the entire unit on a prede 
termined course and senedule 
Sharing the middle portion of the 
Vanguard with the brain is another 
rocket motor, shown in Fig. 3, built 
by Aerojet-General Corp. This engine 
fueled by white fuming nitric acid 
and unsymmetrical dimethyl-hydra 
zine, a hypergolic mixture reacting 
iolently on the slightest contact. 
Like the first stage rocket, its thrust 
chamber is gimballed, taking instruc 
tions from the Vickers pilot to guide 
the satellite launcher in its path 
Third stage of the Vanguard 
actually contained in the second until 
high in the flight. The second stage 


contains mechanism to detach the 
nose cone, impart spin to the last 
tage, and retard itself as the last 


tage and the satellite emerge 
tocket for the third stage is fueled 


by solid propellants, and is built by 

Grand Central Rocket Co. No prov 
on is made for steering this portion 

of the vehicle, for once it is separated 











Fig. 2. First-stage engine burns kerosene and liquid oxygen 


from the intelligence of the middle 
stage, it is in the proper path, and its 
only function is to impart the neces- 
sary velocity to the satellite. 

Separation of the satellite is accom- 
plished by a device invented for that 
specific purpose, which also gives the 
ball a relative movement away from 
its launcher of about 3 fps. It is trig- 
gered by the surcease of acceleration 
after burnout, pausing 26 seconds 
before pushing the two apart 


A Typical Vanguard Flight 


Ready for take-off on a typical 
trip, the Vanguard stands 72 ft high 
at Cape Canaveral, Florida, weighs 
22,600 Ib. On 27,000 |b of thrust 
from its first engine, it rises vertically - 
in ten seconds begins to curve toward 
the southeast. Acceleration is tremen 
dous at this point, for when it begins 
to curve it is moving only 90 fps, but 
before the store of fuel is gone, it is 
roaring forward at 6075 fps, better 
than a mile each second. As its fuel 

rapidly depleted, it loses a large 








percentage of its weight. 

Traveling at this speed, 33 miles 
above the earth, 142 sec after take- 
off, the first stage has contributed 
well over half of the total energy 
required. Burned out, it is rejected 
by the programmer in the second 
stage. Explosive bolts effect the sepa- 
ration. 

Remainder of the vehicle weighs 
1800 |b as the second rocket motor 
takes over. Only part of this portion 
of the flight is powered, burnout 
occurring in slightly less than two 
minutes, 122 miles above the Atlan- 
tic. Speed here is over 14,700 fps. 
About half-way through this powered 
period, the nose cone is cast away, 
leaving the satellite exposed to the 
now-tenuous atmosphere. Streamlin- 
ing, at this height, means little. 

Coasting upward to a height of 261 
miles, the high intelligence of the 
second stage is performing the critical 
task of orientation. Guidance here is 
obtained by the expulsion of helium, 
which is used to pressurize the pro 





Fig. 3. Hypergolic propellants insure second-stage ignition 








Fig. 4. Its job done, first stage sepa- 
rates, hits ocean 251 miles from start 


pellants in both stages. Separation 
of the stages must occur at nearly 
level flight, in the predetermined 
direction, and at the right altitude. 

At the proper time, moving some 
14,000 fps, the separation sequence 
occurs. A rocket-powered turntable 
revolves, spinning the third stage of 
the vehicle and the satellite at about 
150 rpm. The larger unit is slowed by 
small rockets, and as it decelerates, 
the other rocket and its passenger 
coast out of it. Suddenly its power 
plant is ignited, and in the next few 
seconds its speed nearly doubles, 
increasing to over 26,000 fps. 

Then, less than ten minutes after 
take-off, above a point some 864 miles 
away, the satellite is freed. It begins 
its monitoring of near-space, circling 
the earth every 90 minutes. The 
exact dimensions of its elliptic orbit 
won’t be known until the flight is 
measured by waiting instruments. Its 
parameters depend entirely on the 
amount of error in the launching, 
which is why the coasting flight of 
the second stage is so important. It 
is desired that the ball approach no 
closer to the earth than 200 miles at 
the closest point, and soar no further 
than 1500 miles at the farthest. 


Sputnik | 

Several things were 
thoughtful Americans when Sputnik 
I assumed its nearly-circular orbit 
October 4. That this launching was 
an excellent one from a control stand 
point is obvious the satellite was 
placed in its polar orbit at tremen 
dous height with unerring precision 
Credit for this must certainly be 
given, for the variables are far too 
great for luck to play an important 
part. Each and every part of the 
control mechanism, as well as the 
rocket itself, functioned with utmost 
reliability. 

Science of rocket fuels is still in its 
infancy, but the Sputniks indicate 
the Russians may be farther along 
than we are. If reports that their 
original vehicle weighed 60 tons at 
take-off are true, their ratio of start 
ing weight to payload was about 650 
to one. The best we have been able 
to attain with the Vanguard is 
about 1000 to one Sputnik 
went considerably higher, and assumed 
difficult orbit. That this 


rey ealed to 


and 


a more 


Fig. 5. Die is cast. Height, direction 
exact, third stage seeks orbital speed 


remarkable ratio, if true, represents 
propellant improvements is attested 
by the fact that the starting weight 
of the Vanguard is almost 90 per cent 
propellant, which means that this is 
the only place such significant cuts 
could be made. 

Best estimates of the first thrust 
of the Russian launching vehicle 
center around 200,000 Ib. Our Atlas 
missile engine 1s reputed to develop a 
thrust of 150,000 Ib. Vanguard, as 
reported above, develops 27,000 Ib. 

Hundreds of fuels exist on paper 
only, which, if they could be brought 
into physical existence and stored in 
reasonable fashion, would yive our 
rockets vastly improved perform 
ance. These fuels have higher energy 
content, both by volume and by 
weight, and generate huge volumes of 
gases upon combustion. With them, 
single stages could emerge from the 
atmosphere, escape gravity, and 
journey to distant planets. Research 
and development programs on these 
fuels are a large part of our top 
priority, highly-classified missile work. 
Where we stand in the race we can 
only judge by demonstrated results. 

Were it not for the grim implica 
tions, the pursuit of the mysterious 
frontiers hiding the secrets of free 
radicals and monopropellants would 
indeed be a romantic story 


Space Propulsion 

There is some reason to expect that 
power systems for actual movement 
in space will pose fewer problems than 
the gravity-breaking propulsion sys 
tems. Since resistance to travel 
through space is slight, a very small 
thrust is required to accelerate vehi 
cles to velocities of thousands of miles 
a minute, Almost no thrust is required 
to sustain this velocity witness the 
flight of the satellites. 

Sources of heat energy in space 
should not be a _ problem. Solar 
energy, concentrated by a parabolic 
reflector automatically aimed at the 
sun, could be used to heat a working 
fluid which would expand and exert 
the necessary thrust. A small source 
of atomie radiation could be used to 
accomplish the same purpose. Either 
would minimize the refueling prob 
lem, although the working medium, 
of course, would be exhaustible 

Another possibility is the use of the 


i The Mariin Company 
little one. Lonely 
monitor begins a long, one-way journey 


Fig. 6. Bon voyage, 


heat of an electric arc, but the gen 
eration of the electricity requires 
considerable fuel, and defeats its own 
purpose. 

Also mentioned often as a 
propulsion unit is the ion motor, in 
which ions are accelerated to high 
velocities and ejected from a tube ina 
direction opposite the desired accel 
eration. Technical difficulties indicate 
that this motor may be some years 
away. As we graduate from inter 
planetary to inter-stellar travel, how 
ever, this motor which burns so little 
fuel may become a necessity. 

Eventuality, the photon 
rocket, in which reaction to the energy 
of light is the propelling force. 


Space 
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Requirements for Power 

Power systems for controls, com 
munication and domestic services will 
probably obtain their generation 
from turbines catching part of the 
exhaust stream. This principle is now 
in successful operation on the rocket 
engine of the Navy’s surface-to-air 
Lark missile. From the generators 
must come electrical energy sufficient 
to operate all of the controls of the 
vehicle; to communicate across the 
vast volumes of space; to condition 
the air for repeated human consump 
tion, and heat and cool it as neces 
sary; to provide lighting in the vehi 
cle, and put juice through powerful 
landing lights when necessary; and to 
provide for the myriad of domestic 
services such as cooking. There will 
undoubtedly be other needs for power 
that we do not foresee at the present 
time 

But it is hard to realize that all 
this is not in the distant future 
that many of us may see it in our life 
times. Little Sputnik and October 4, 
1957, are destined to become as 
important to future generations as 
Columbus and October 12, 1492, are 
to ours. The power engineer of the 
future may well find his duties on a 
giant landing-and-launching platform 
circling the earth at a height of 600 
to 1000 miles, a man-made satellite 
actually constructed in space, and 
containing all the facilities of a lead 
ing airport. When this is a reality, 
perhaps man’s viewpoint will be 
broadened, and he will realize how 
his differences with his 
THE END 
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Oil and Grease Seals 


To do a good job, any ball and roller bear- 
ing seal must, |, retain lubricant in the bear- 


ing, 2, prevent dirt from entering. Selec- 
tion of the right seal is all-important. So is 
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knowledge of slingers, shrouds and other 
supplementary parts 
primary bearings do their job even better. 
This article covers the know-how you need 


designed to help 
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felt seal protect a ball or 
roller bearing from dust and dirt 
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retainer or cover plate. These seals 
are used for applications where there 
is moisture or water present in the 
seal area 

F and G are sectional drawings of 
spring-loaded leather and synthetic 
unit or lip-type seals used extensively 
in motor cars, tractors and general 
industrial machinery. These 
like the felt seal, D, are designed for 
a press-fit into a machined housing 
bore or seal recess. 

H in Fig. 1 is a sectional drawing 
of a piston ring seal used for high 
temperature applications where some 
leakage can be tolerated. 

Figure 1-J shows the application of 
a mechanical seal to a double-row ball 
bearing in a pump 


seals, 


Synthetic Rubber Seals 

Figure 2 shows drawings of spring 
loaded synthetic rubber unit or lip 
type seals designed to press-fit into a 
machined The 
sealing lips are held in contact with 
the shaft by means of either a finger 
or garter-spring. Figure 2-A utilizes 
a finger-spring; B, C and D utiliz 
garter-springs. 

The popular methods of mounting 
unit or lip-type seals are shown in 
Fig. 3, A, B, C, and D. 

Where sealing conditions are not 
severe and a spring-loaded seal is not 
needed, springless seals, as shown in 
1, A, B, and C, may be used ad 
Figure 1-A shows a 


bore or seal recess. 
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Fig. 2. Unit-type spring-loaded seals used for machined bore 
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Fig. 3. Popular ways of applying unit-type seals to bearings 


Fig. 5. Five types of tools used for installation of seals 
cone or bullet A, tapered sleeve B, sleeve C, ram D, driver E 


mK 
ie 4 bd Re Fig. 6. Single unit 


seals are availa- 


Fig. 4. Springless seals are often used for simple sealing ble in combination 


large unit-type felt seal designed fora a counterbore or recess in the housing and metal parts bent out of position 
press-fit in a housing bore. The rest of bore in the same manner as for the Gummy or hardened grease can be 
the designs shown in Fig. 4 have single unit or lip-type seals described removed with solvent. 
synthetic rubber sealing members above As is the case with bearings, a good 
bonded to a metal shell or stiffener many seal failures are caused by im 
ring. Although not as effective as Points on Installation proper installation. The following 
spring-loaded seals, these springless Every precaution should be take suggestions are offered on proper sea! 
eals are often used where simple to keep dirt out of seals prior to and _ installation 
ealing problems are encountered and during installation. Seals should be 1. The sealing member of an oil or 
cost is a factor kept in their original wrappers or grease seal should be lubricated prior 
cartons until they are ready to be to installation, by applying grease or 
Combination Seals installed. Any grit or dirt they pick — oil. This facilitates assembly and pre 
The single unit or lip-type seals are up may imbed in the sealing member ents the seal from burning up in the 
also available in combination or dual and impair its sealing efficiency. Dirt first few minutes of operation. 
constructions consisting of two seal that clings to a sealing me mber of a 2. Shafts or hubs over which the 
ing members mounted in a single seal may also get into the bearing and seals are installed and upon which 
case, as shown in Fig. 6, to meet un greatly shorten its life expectancy they operate should be smooth (5-20 
usual operational or environmental Oil and grease seals fail for variou micro in.) to insure leak-proof con 
sealing problems. All the combina reasons. Among these are hardened tact. Remove all burrs or sharp edges 
tion and dual seals illustrated in Fig and gummed grease, weakened spring from the shaft 
6 are designed to be press-fitted into tension, damaged sealing member To install a unit or lip-type seal 





Fig. 7. Cellulose tape wrapped around 
shaft protects sealing lip from damage 
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hig ) a re | 
collar as shown tin 
shown in Fig 
»-C, a ram as shown in Fig. 5-D, and 
nown in the kK drawing ol 


or bullet as 
tapered let © oF 


I Vv ~h leeve a 


a driver as 
ig. 5 
When u 
Fig. 5-A, place 
the squared end of the 
wiping edge of the towards the 
lubricant until it drop shaft 
rhis method of installation will keep 
the wiping edge of the seal from being 


the shown in 
the large end against 


haft with the 


ing cone 


seal 
on the 


damaged 

lo install a unit or lip-type 

er a shaft having splines, keyways 
or holes in it, use a thimble or thin 
as shown in Fig. 5-C. If as 
tools are not available, use a 
piece ot 0 010-in. shim made 
from steel or brass, and made cone 


sea! 


om ‘ 
sembly 
stock 


shaped 
lor installa 


over 


field 


must 


emergency or 


tions where a seal pass 


holes, a 
tape 


keyways or 
Scotch 
wrapped around the shaft, as shown 
the sealing lip 


splines, piece 
of cellulose can be 


in Fig ‘, to protect 
from damage 

Alway bear in mind that 
smallest nick or seratch on the lip of 
For this 


mounting 


the 


a seal can cause a big leak 
reason, it is vital that all 
tools and shaft contact surlaces over 
which the seal PASSES be free of burr 
or other impertections which 
4 aling lips 

important 


might 
damage 
The next 
eal installation program are the ram 
ing plug and the driver show: 
in Fig -D) and BE. The pilot ol the 
ram ofr driver should be slight! 
wnaller in diameter than the counter 
the seal is placed. In 
inside diameter of the 
such that no 


items in tne 


bore in wh h 
addition, the 
drivel! 
exerted on the sealing face 
If this pre 
parts 
jammed, 


ram or should be 
pressure l 
veal is installed 
taken, the 


bec ome 


when the 


caution is not inner 
ol the 


cause 


seal may 


and the seal to become dam 
aged beyond repair 

When a unit or lip-type seal must 
operate on a portion of a shaft over 
roller or ball bearing has 
pressed, as shown in Fig 5, 
taken to 


which a 
been 
every precaution 
amooth the shaft with fine emery or 
cloth before the 


must be 


crocus seal is in 


talled, to remove rough spots and 


nicks Irom the shalt 


Large Unit or Lip-Type Seals 

Although the big demand is for 
unit or lip-type seals in the small- and 
range, there is also a 
large unit or lip-type 


medium-size 
demand for 


Fig. 8. Be sure to remove rough spots 


from shaft in worm gear shaft mounting 
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HANOLE SLIDE HAMMER 


0.002-in. To insure proper press-fit in 
the housing or recess bore, the 
nominal outside diameter of the 
metal case is made larger than the 
nominal diameter of the bore. 

A thin coating of shellac or gasket 
cement may be applied to the inside 
of the housing recess or to the out 


Fig. 9. Large unit or lip-type seals 


are used in cranes, other heavy units 
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EXPANDING HEAD 


Fig. 10. Using this oil seal puller facilitates unit or lip-type seal removal. Expand- 
ing head is enlarged by rotating handle, and the slide hammer is reciprocated 


seals shown in Fig. 9-A and B, for 
use in steel mill equipment. cranes 
and other large machinery. Figure 
9-A shows a sectional view of a large 
synthetic rubber sealing member and 
a garter-spring. In this design the 
garter-spring is supported in a metal 
carrier near the tip ol the seal, where 
it does the most good 

The seal shown in Fig. 9-B is 
equipped with a bonded-in finger 
spring. This seal is available in both 
the solid and split or cut-open types 
Instead of being slid over the shaft, 
as is the case with the solid or con 
tinuous seal, the split seal is opened 
shaft and 

Both the 
are held in 


up, wrapped around the 
inserted in the seal recess 
solid and the 
place with a retainer or cover plate 
This and re 
duces machine 

Large seals are play 
tant continuity 
tion production are 
mounting large 
seals on very large such as 
teel mill roll necks and heavy indus 
trial equipment, it is essential to re 
move all sharp edges on the shaft and 
other parts over which the seal must 
Before the seal is applied, the 
housing or bore should be 
cleaned and lubricant applied to all 
surfaces. The should then be 
seated by starting it squarely in the 


split t ype 


seal minimizes cost 
downtime 
ing an impor 
role where ol opera 
and 


important 


increased 
W hen 


shafts, 


pass 


recess 
seal 


seal recess 

Tolerances on the outside diameter 
of the metal cases of large unit or lip 
type seals are held to plus or minus 


side of the seal shell as an added pre 
against seepage between 
those two metal surfaces. If such 
materials are used, however, care 
must be taken to make certain that 
none is spilled on the shaft or sealing 
member. A coating of heavy grease or 
tallow is helpful in seating seals of 
large diameter. 

For unusually large seals, it may 
be advisable for two men to tap 
simultaneously at diametrically op 
posite points, driving against blocks 
protect the from 


caution 


Sta 


of wood to 
direct hammer blows 


Removal Technique 

In addition to the question ol how 
to install the seal, the user usually 
wants to know how to remove 
once they have been installed. 

Some maintenance men 
seals from a housing with 
chisel, others fasten small screws to 
the back of the seal case so that they 
can pull squarely on the seal; but 
neither of these methods is entirely 


seals 


remove 
a cold 


satislactory 

An oil seal puller, as shown in Fig 
10, is now available, which facilitates 
removing unit or lip-type seals with 
metal shells from housings. With this 
tool the expanding head is enlarged 
by rotating the handle, and the slide 
hammer is reciprocated. 

If a seal is properly 
the job it has to do and the above 
precautions are strictly adhered to, 
the seal should give a full measure of 
THE END 
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4 BALL JOINT LOOPS 
PLAN VIEW 


Fig. 1. Diagram showing long pipe run carrying steam at 
600 F. Expansion in this 6-in., Schedule 40 steel pipe is 9 
inches; it can be handled effectively with ball-joints as shown psi 


steam 


sion in a 200 foot length of 4-in. pipe, which carries 150 
(Kalamazoo Paper Co, Kalamazoo, Michigan) 


New Space-Saving Expansion Loops 
Made With Ball Joint Fittings 


FP agchne gph piping layouts pre- 
4 sent problems resulting from ex- 
pansion and anchoring of the pipe. 
Allowance must be made for this 
movement, and to prevent damage to 
connected equipment. Standard de- 
sign procedure has calied for pipe 
loops, or U-Bends, to compensate for 
expansion; or the installation of spe- 
cial expansion type fittings, con- 
nected directly into the pipe line. 
Now a new method has come to 
light which involves the use of stand- 
ard ball-joint pipe fittings, and which 
offers some excellent space-saving so- 
lutions. In many cases, the pipe an- 
chors can be eliminated in this 
method, also. Piping in close quarters 
and around equipment presents de- 
sign problems which may be quite 
expensive to solve. Many of these 
can be effectively settled by the in- 
stallation of two, or more ball-joints. 
A graphic illustration of close- 
quarter expansion “‘loops”’ is shown 
in Fig. 1, together with a comparison 
of conventional pipe loops. This ex- 
ample covers two good solutions to 9 
inches of expansion in a 186 ft run of 
6 in. Schedule 40 steel pipe, at 600 F. 
Conventional design might call for 
two U-bends as shown in example A; 
the same movement can be handled 
by two loops, each with three ball- 
joints, as shown in Example B. 
Greatest possible savings in space can 
be gained by the installation of four 
ball-joints, as shown in Example C. 
Additional savings in space can be 
effected in those installations where 
changes in direction occur in the pipe 


runs. In such cases, the ball-joints 


can be used to replace pipe elbows, 
and might also be a solution to con- 
flicts with other piping. This is espe 
cially true in pipe tunnels, and in 
equipment connections, where space 
is at a bremium. 

Even where space is not necessarily 
a critical factor, the use of ball-joints 
will often save considerable cost in an 
installation; Fig. 2 shows an outdoor 
expansion joint made of two ball 
joints. Note the absence of extra sup 
ports for a pipe loop; this item ac 
counts for quite a bit of the total ex 
pense of conventional pipe loops 


Comparison Based on Total Costs 

Cost comparisons of conventional 
and ball-joint expansion loops must 
take into account all factors of the 
installation. This includes material, 
labor, hangers, supports, and insula 
tion; and, if additional structure is 
required for housing the loop, it too 
must be included. Power engineers 
have reported considerable savings, 
in many installations of ball-joint 
expansion loops; some in first cost 
only, and others in overall operating 
costs. As mentioned, if the ball-joint 
serves as an elbow in the piping lay 
out, the cost picture is even more 
interesting 

An excellent application of the use 
of ball-joints, in solving a tricky ex 
pansion problem, is that of a long 
steam header, with a sizable number 
of equipment lines connected to the 
header. For example, a header carry 
ing 150 psi saturated steam at about 
375 F might have many take-off lines 
to heated process equipment The ex 


pansion in this header would be 
about 3.9 inches; this is more move 
ment than rigid pipe and fittings can 
absorb, especially in close connec 
tions. In such a hook-up, three ball 
joints in each take-off line will pro 
vide a means of absorbing the expan 
sion, and will be maintenance-free 

In those applications involving 
temporary piping connections to 
equipment, either in use or on test, 
ball-joints provide an economical 
means of providing for expansion, 
close-coupling, and ease of connecting 
and disconnecting. If the temporary 
equipment is heavy or complex, ball 
joints will facilitate the connecting, 
and save time by eliminating accu 
rate cutting and fitting of pipe lines 

Many ingenious applications of 
ball-joints have been reported by 
power engineers; in addition to those 
mentioned, there is the method of 
using special gaskets for breaking the 
continuity of underground lines, to 
prevent electrolysis. In such an in 
stallation, a couple of ball-joints with 
special gaskets will simultaneously 
solve the problems of expansion, set 
tlement stress, and electrolysis. Vari 
ous materials used in the ball-joint 
provide many tough 
problems; for example, a stainless 
steel fitting with special high-temper 
ature gaskets, handles a 1000-F pip 
ing installation with complete safety 
Special composition gaskets are avail 
able for unusual applications. 

For more information write the 
Editor, or jot Ball-Joint Expansion 
Loops on the inquiry card enclosed 
THE END 
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Within 10 minutes the entire system had failed and the metal-clad switchgear house was on fire with 30-ft flames 


When Fire Strikes a Power Station 


BY F, H. WILCOXON 


\' 11:39 O'CLOCK on the night o! 
kriday, September 14, 1956 i 
major disturbance occurred at Spring 


field Lakesice Station. Th 
put four of the five 25-1 main powet! 


Power 


buses out of service, leaving only one 


transmission tine and = one Omw 
vyenerator in service 
Within 10 minute the 
had failed and the metal-clad 
witchgear Wa on tire Before the 
ed on the 
hooting from the roof of 
the witechgear house 350 {t into the 
iit What had happe ned? 


I'he nitial ad 


entire 


tem 
fire department art scene, 


flame were 


turbance probab 


lightning urge on the 
was due to the 
{ 


transformer on the 1-4 


et up b a 
power lines, failure ol 
the current 
bus tie. The resulting are 
by fauity operation of the 


burned a 4-in 


Was Caused 
relays, and 
hole through the meta! 
This heated the petro 
flasl 


compartment 

latum in the 

temperature 
Located 


compartment to 
and ignited it 


direct! above the fl 


How the municipal power plant at Springfield, Illinois, coped 
with a serious shutdown and complete failure of electric and 
water systems. Cause was a sudden and spectacular fire which 
started in the switchgear house because of faulty relay operation 


i “ul Ol witcn, 
vhich overflowed hot nl onto the 
rapidly spreading flames. Next, the 
oil-filled potential transformers lo 
cated on top of the 
ploded, blowing holes in the 
This added air and hot oil to the 
flame S, which now er eloped the bus 
tructure 
The structure 
H00-amp, 25-KvV oil 
connected to three 23-k\ 
buses. The main bus and current 
enclosed with 10 
filled 
circuit 


filled transter 


SM itchyear eX 


rool 


completel \ 
twelve 


breakers 


contained 
eircult 

which were 
transiormers were 
metal and with 
The oil breakers, 
transformers, and transfer 
oil-filled. Fortunately 
the main power transiormers were 
located outside of the structure and 
damaged by the fire 


yuye petro 
atum 
potential 


witches were 


vere not 


Fighting the Fire 
During the fire fighting, the only 
equipment inside the power plant 
that could be operated was a turbine 
pump, a_ boiler 


gasoline 


wate! 
pump, 


driven city 


feedwater and a 


engine-driven fuel oil pump. The 
lighting torches were kept burning in 
the hot boilers. Feedwater could be 
pumped as needed. These boilers 
supplied enough steam to keep the 
turbine-driven city water pump run- 
ning, which, with the help of the 
overhead 1,000,000-gal. tank, sup 
plied water to the system during the 
shutdown at considerably reduced 
pressure, 

While fighting the fire, an attempt 
was made to get one of the turbine 
generators, which had a steam-driven 
circulating water pump, up to speed 
This was not possible due to internal 
rubbing, and steam was being used 
which was badly needed to run the 
city water pump for supplying water 
to the fire fighters. 

It was not possible to use the inter- 
connection with the Central Illinois 
Light Company, to supply standby 
emergency power, because it was 
connected to the bus that was on fire 

*Supt., Electric Production, Dept of 


Water, Light & Power, City of Spring- 
field, lineis 











The only other supply available was 
through the interconnection with the 
REA system. This system is also con- 
nected to the Illinois Power Company 
through a normally open switch. This 
was very uncertain as a source of 
emergency power due to long trans- 
mission distance and other limiting 
factors, but it was decided to try this 
connection, as any other hookup 
would cause a much longer delay. 
After two or three hours of patrol- 
ling the lines, opening circuits to sub- 
station on the transmission lines, and 
installing jumpers at fuses, power 
was finally fed to the Lakeside Plant 
bus. It was fortunate that the REA 
load was at a minimum, because the 
bus voltage was only about 2200 vy at 
Lakeside Plant, which is normally 
2400 v. It was now possible to get the 
lights on at the plant and start the 
auxiliaries. The fans on one of the hot 
boilers were started, but the mills 
would not start. The voltage on the 
auxiliary bus would drop to 1500 \ 


and the mill motor breaker would 
trip out. 
It was then decided to try the 


other hot boiler, which had the mills 
equipped with Rawson centrifugal 
type couplings. This reduced the 
inrush current so the mill came up to 
speed, and a coal fire was lit off in 
this boiler. 

As soon as the steam pressure had 
recovered sufficiently, the steam- 
driven city water pump was primed 
and put back in service. It had 
shortly before lost its prime due to 
oss of speed caused by low steam 
pressure. It was then possible to get 
the water pressure restored for sup- 
plying city water to our auxiliaries as 
well as to the rest of the system 


Power Again 
One of the two turbine 
generator units was next started roll 
ing and warming up. At 4:30 A.M 
Saturday, September 15, this unit 
was synchronized back on the Lake 


usable 


Fig. 3. After the fire was over, the switchgear house looked 
like this. Temporary repairs to the roof were made first 


side Plant bus. Shortly thereafter, o. 
as soon as the necessary switching 
could be accomplished, about 75 per 
cent of the electric system was ener 
gized. In order to pick up the remain 
der of the load, it was necessary to 
cut the interconnection cables loose 
from the damaged switchgear bus 
and splice them to one of the trans 
mission lines. The Central Illinois 
Light Co was then able to energize 
the rest of the transmission system at 
2:30 P.M. Saturday afternoon 

Thus ended the longest interrup 
tion of service ever experienced at 
Lakeside Plant. 

The consulting engineers, Burns 
and McDonnell of Kansas City, Mo., 
were ably represented during the 
emergency by A. I. Hartung and 
William Rumans. They gave valuable 
technical assistance to city engineers 
and personally planned and super 
vised the installation of temporary 
lines and circuits. This work involved 


quickly installing overhead lines, 
fuses, disconnect switches, much 
temporary wiring, and lacking in 


proper relay protection flexibility 
of operation, and code conformity 


Problem of Reconstruction 

It was now necessary to obtain new 
electrical equipment quickly, 
cable and other supplies, and begin 
the extensive rewiring and recondi 
tioning of all salvageable equipment 
damaged by the fire. This was urgent 
because four transmission lines were 
operating on only two oil circuit 
breakers. Only three of the five gen 
erators could be used, since we did 
not have usable oil circuit breakers 

The city was fortunate in locating 
two 1200-amp, 34.5-kv oil circuit 
breakers which could be purchased 
and were ready for early shipment 
These were ordered by special emer 
gency action of the City Council 

The interconnection to Central 
Illinois Light Company was con 


nected to one of the remair Ing 243-k\ 


also 











Fig. 4. Inside the gutted switchgear house. About half of the 


equipment was salvaged. Reconditioning was begun at once 
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Fig. 2. Temporary overhead lines and 
had to be installed quickly 


circuits 


buses by a 34.5-ky oil circuit breaker 
being used to supply power to the No. 

water works transformer. This 
transformer was then connected to 
the main bus and energized through 
fused disconnect switches 

After cleaning up the petrolatum 
and debris, and making temporar: 
repairs to the switchgear house roof, 
inspection of the damaged switchgear 
begun. Preliminary inspection 
“highpotting indicated that 


Was 


and 








Fig 5 


had to be removed by hand to prevent damage to bushings 


about na equipment could te 


alvaged 
While the vy 


rehabilitated 


tchyealr house wa 
and the equip 
ment cleaned and repaired, another 
steel for ar 


beng 

Wau bu erecting 
nsion to the No. 4 bu seCTIO! 
When completed, this wa 
breaker position tor 
unit No. 4, which 
was temporarily operating throug! 
tre 1 4 bu tie Also to be 
to this extension by 


to provide 
a permanent 
turbine-venerator 
breaker 
connected 


witehe WAS tatior 


lisconnect 
| 
| 


iary transformer No. 3 
During th 


breaKke! 


pe riod, the two new ol 

arrived and 
talled on the founda 
These pro 
the 


eircuit Were 


immediately in 


tion vhich were read) 


ded breakers to permit epara 
tion of the tour transmi! rn line to 


nai idual breaker 
Still urygentl 


turbine 


needed was another 
yenerator and additional sta 


lia? power obtainable or 


Testing control panel before 


Fig. 7 


energizing the rebuilt switchgear house 


Petrolatum from bus and transformer compartments 


iD yetting tne 
All a 
used to 


damayed witcengear 
labor Was 


work to 


repaired allable 
nurry this 


the 


being 
ahead of last ap 
winter peak load 


completion 
proaching hea 

It was necessary 
petrolatum from the bus and current 
transformer compartments mainly by 
hand, to avoid damage to the insula 
tion and ceramic bushings. The com 
and equipment were then 


to remove the old 


partments 
thoroughly cleaned with solvent. The 
potential and current transformers 
were removed and sent to the Dowzer 
Electric Co at Mt. Vernon, Illinois, 
to be rewound and repaired. All old 
gaskets were removed, new gaskets 
made from cork and installed 
with No. 3 Permatex. The oil circuit 
breakers were cleaned, rewired and 
filled with new oil 

Current transformer and bus com 
partments were then refilled with new 
was liquefied with 


sheet 


petrolatum which 
mmersion heaters and pumped into 
the meta! enclosure. This petrolatum 
vas carefully selected for its high 
flash point and dielectric strength. 
The bus was then “‘highpotted” at 45 
sale for 
breakers, control 
wiring, relays, and all other equip 
ment installed and tested. All 
vork was completed and the dam 


| and proved to be con 


tinued use. The 


Was 
aged bus returned to service Decem 
ber 2. 1956 

It was then 
turbine-generator unit No. 2, 1 4 bus 
tie, auxiliary transformers No. 1 and 
’ and return transmission line No. 4 
to its permanent position. Turbine 
generator unit No. 1 was delayed due 
to trouble in getting the potential 
transformers repaired 

Fortunately, during this 
struction period no serious trouble 
developed that prevented the three 
usable boilers and turbine-generator 
units from operating, and no system 
to cause interrup 
tion of service. Considerable work 
was deferred until labor and material 
but this was work 


possible to use the 


recon- 


outages occurred 


re a ailable, 


Fig. 6. Electric water heater units were used to liquify pet- 
rolatum pumped back into the reconditioned compartments 


which did not affect the reliability of 
the system 


Preventing Another One 

Plans to prevent a repetition of this 
disaster have been put into effect or 
are under serious consideration. All 
relays and control wiring pertaining 
to the reconditioned switchgear were 
checked and tested under the per 
sonal supervision of William Rumans, 
K.E. A simulated fault current was 
passed through the switchgear bus 
and cables with a 500-amp, a-c welder 
to see that the current relays would 
function properly. 

Similar tests were made on buses 
1 and 5 as soon as load conditions 
permitted. The consulting engineers 
have recommended that suitable 
testing equipment be purchased and 
a testing engineer assigned to check 
and service all relays periodically 

The present arrangement has re 
duced the kva capacity connected to 
the reconditioned switchgear. This is 
desirable breakers are 
rated at 600 amp, 23 kv, and only 
have an interrupting capacity of 
500,000 kva. The oil circuit breakers 
and 5 are rated at 1200 
amps, 34.5 kv and have an interrupt 
ing capacity o: 1,000,000 kva. This 
should prevent future trouble as the 
reconditioned bus will not be sub- 
jected to fault currents exceeding the 
interrupting capacity of the circuit 
breakers 

Plans to firm up the standby power 
are being seriously considered. The 
city has constructed a 69-ky 
transmission loop around the city. At 
various locations on this loop one or 
two interconnections with adjoining 
utilities are planned. 

These connections will normally be 
open, but can be closed to pick up 
part or all of the electric load for the 
city in case of a partial or complete 
service interruption. The same recip 
rocal arrangement will apply for 
furnishing emergency power to the 
other utilities THE END 


since these 


on buses 1 


since 





New Two-Stage Free-Piston Engine 


MPORTANT breakthrough in 
the science of internal combustion, 
an advanced design of the free- 
piston engine has been announced by 
Baldwin-Lima-Hamilton Corp. The 
new power source appears to have 
high potential in many applications. 
Free-piston engine produces pneu 
matic power, in contrast with the 
crankshaft engine which produces 
mechanical shaft power. 
Therefore it is usually 
combination with a gas turbine, the 
hot exhaust gases expanding throug! 
and rotating the turbine blading 
New engine, possibly the most effi 
cient user of fuel ever developed, and 
adaptable to burning a wide range of 
fuels, could replace other internal 
combustion engines in many areas. 
Most promising immediate 
are for stationary and mobile power 
plants, railroad locomotives, marine 
power plants, tractor-trailer units 
and off-the-highway power-driven 


vehicles 


used in 


USES 


Two Types of Engines 
Power output of the prototype 
design ranges from 125 shaft hp 


available from a single gasifier up 


to 1000 shaft hp when gasifiers are 


used in multiples. The range is avail 
able through the use of two types of 
Iree-piston engines 

Original, shown in Fig. 1, uses a 
single stage of compression and a 
patented movable compressor head 
to produce an output of 500 shaft 
horsepower. New design, in Fig. 2, 
produces 250 shaft hp with turbo 
charging; 125 shaft hp without turbo 
charging. 

Feature of the new design is in its 
bounce cylinder. As in all free-piston 
engines, the diesel piston and the 
larger air piston are a single assem 
bly, driven one way by the explosion 
n the and 


combustion chamber, 


Fig. | 


Hamilton model DL single-stage gasifier on test block 


bounced back by air built 
up in the bounce cylinder. B-L-H 
puts this bounce cylinder inside the 
piston, as shown in Fig. 2, thus free 
ing both sides of the large piston for 
compressing scavenging air. Arrange 
ment is simply made to use these two 
surfaces in sequence, making a two 


pressure 


stage compressor. 
This advantage may be 
by supercharging the original inlet 
air, resulting in up to 60 per 
power output. 
Analyses show 
combines the excellent 
weight ratio and torque characteris 
open-cycle gas turbine 
the best engine in these 
with the economy and 
It far surpasses 
characteristic 


parlayed 
cent 


that the engine 
power-to 


tics of an 
previously 
two respects 
efficiency of a diesel 
the diesel in torque 
and power-to-weight ratio 


Multiple Units 


By combining outputs of se 
gasifiers and feeding them into a com 
mon turbine inlet, individual unit 
can be cut in to increase power, o1 
cut off for economy during times of 
low power requirements. A_ gasifier 
can be serviced or overhauled 
the turbine is running by cutting 
it off from the turbine inlet line. This 
1s possible with the turbine producing 
full power if the gasifier’s output is 
replaced with that of a permanently 
connected standby. 

Because of their small size and light 
weight, the units can be handled eas 
ily without the use of heavy cranes 
and other bulky Thus main 
tenance and replacement require 
minimum labor and equipment 

Because of the inherent balance, 
the units are virtually vibrationless 
in operation and require only a mini 
mum of foundation structure 

Majority of applications to which 
the free-piston engine could be ap 


eral 


tools. 


while 


plied immediately are now diesel 


powered, The free-piston engine sur 


passes the diesel in these respects 


Has a much greater power-to-weight rat 
more power in a smaller size 
Burns a wider range of fuels 
Can be combined so that multiple gasifiers 
supply one turbine to provide a wide range 
of power outputs 


controlled 


Provides high-starting torque, 


variable speed and reversibility without 
using the more bulky and costly transmissions 
and torque converters 

Service and maintenance costs are expected 


to be less 


uperior to the 
these respect 


“hygine | open 


‘ycle gas turbine in 


Consumes half as much fuel at full load; uses 
substantially less than half as much at low 
loads and at idling speed 
Decelerates much faster. (Requires no high 
speed high-inertia compressor.) 

Operates at temperatures of approximately 
1600 degrees where ordinary steels can be 
used 

Provides immediate high-torque characteris 
fics 

Gasifiers can be stacked or combined to 
supply one turbine and afford a wide range 


of horsepower output 


The pneumatic power from gasi 
fiers can also be used directly. Steam 
plant efficienc increased 
through the use of gasifiers to pres 
sure-feed pre-heated air to the boiler 
combustion chamber. Auxiliary start 
ing of aircraft turboprop and turbo 
jet engines can be achieved by using 
pneumatic power from gasifiers. Gasi 
altered to serve as effi 
THE END 
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fiers can be 


cient air compressors 
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Fig. 2. Cutaway of new FP-165. Displacement varies with load 





Are Your Cooling Towers Noisy? 


They can be silenced, if necessary, by engineered equipment— 
which is expensive, but effective. Techniques of silencing are ex- 
plained, by some basic information from the experts in the field 


Lime 
equipment wa 
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taken for granted, unless it reached a 


i WA a When noise 
mechanical 


Iron 


where t became extremely irri 
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r eliminate the ofl 
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where 
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iencing of 
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many CASeCS 
ne owners of extremely 
failed to 
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As al: 


ind bo ind 
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nent pro ice 
their 
conditioning has 
,it ha 
unusual problems; 
rested cit 


grown 1) 
Cap created Sore 
especially in con 


, areas where the cooling 
are located adjacent to hotel 
and apartment buildings. Noise from 
fans and dripping water can be par 
ticular! irritating to occupants of 

the 


nearb 
to complain, 


tower 


and courts 


right 


building 
their 

and to seek relief 
Expert in tn 

while the cost of 


recopnize 


field point out that 
llencing is neces 
aril considerably lower if 
incorporated into the original design 


As the reson: 


high, iti 


itor or 


ound traps, are 


Fig | 


ol large dimension, it may not be 
possible to add them to an existing 
without a major re 
amp of the installation. It is quite 
important, then, for designers to 
consider the installation of silencers 
before the towers are installed. 

N oise SOUuUTCEeS 
both high- and low-frequency; they 
originate from fan air turbulence, 
motor, air intake and dis 
dripping water. The 
originate from 
transmitted 


cooling tower 


in cooling towers are 


ibration, 
charge, and 


ibration noises Can 
and be 
mechanical 
In most 
nstallations, the fan and motor will 
have been isolated from the building 
by proper absorbent mounting pads 
under the equipment. If this was not 
in the original installation, it is 
the more 
which must be taken in noise 
abatement programs. Water piping 
and electrical conduits must also be 
isolated from the balance of the 
building piping by means of flexible 


connections 


everal ‘ 
to the out ide by 
nections, or go out air-borne 


SOUTCES 


con 


done 


certainly one of obvious 


Leps 


Elimination of Air-Borne Noise 
Air turbulence and dripping-water 
noises cannot be as simply eliminated 
strictly mechanical vibration 
elements, however. Attempts to muf 


as the 


Job-engineered cooling tower silencing installation. Air baffles, on intake, 


are at lower right. Special baffles silence the exhaust air current, on top of fan 


fle these noise sources, by purely 
mechanical means, might easily result 
in restrictions to air- and water-flow 
of such a magnitude as to decrease 
the efficiency of the cooling tower 

Experts in this field have proven 
that the only satisfactory means of 
squelching air-borne noises is to con- 
fine them within the tower. Simply 
stated, the solution to the problem is 
to construct a sound-proof enclosure 
around the tower, and install acousti 
cal louvers for both air intake and air 
discharge. This is, of course, the gen 
eral technique applied to any noise 
abatement problem; however, the 
solution to cooling tower noise con 
trol is made more complicated by the 
mere bulk of the equipment. Also, the 
requisite factor of not placing 
restrictions on the flow of water and 
air within the tower. 

Before any corrective design meas- 
ures can be taken, it is essential that 
some bench mark be established, 
upon which to evaluate the correction 
required. If the project is one of 
silencing an existing tower, a meas- 
urement of the noise-level at the 
tower must be taken. Then, with the 
equipment shut down, the measure 
ment should again be taken; this is 
called ambient noise level, by the 
experts. The difference between these 
two readings is the amount of correc 
tion required. This is largely aca 
demic, and is based on the premis¢e 
that any correction below the pre 
vailing noise level would not be just 
fied, nor required by law 


one 


Determination of Noise Levels 

A Sound Level Meter is the instru 
ment for measuring the noise level, 
hefore and after correction. The unit 
of sound measurement is the decibel 
db); it is the accepted standard for 
measuring all commercial noises A 
microphone picks up the sound being 
tested, and the meter gives a reading 
of the sound pressure. 

Since the human ear is very sensi 
tive, and accustomed to 
normal, everyday sounds, the meas- 
urement cf objectionable noise must 
necessarily be referenced to the sound 
range acceptable to the ear. Research 
in this field has established the decibel 
rating of the various common com 
mercial sounds and Some of 
the more common ones are listed be 
low, as a matter of general informa 
tion 


becomes 


noises. 


Lowest normal hearing level 15 db 
Average household sounds 35 ”’ 
Reasonably quiet offices 1() 
Average restaurant noises 57 





General conversation 60 db 
Noiseless typewriter 65 ”’ 
Average factory level 75 
Printing press 80 
Noisy factory level 90 
Heavy street traffic 93 
Comfortable noise limit 95 100 


” 


’ 


It can be noted that the lowest 
normal hearing level is 15 db, while 
the highest comfortable level is 100 
db. Noise approaching the 120 db 
level can actually be painful, and con- 
tinued exposure to 80 90 db noise can 
be harmful to the ear. (Modern indus- 
try has become very aware of these 
facts, and takes all possible measures 
to suppress objectionable noises. 

Having once established the cor 
rection required, the design of the 
enclosure and baffles can proceed. 
While the actual enclosure around 
the tower could be of  properly- 
designed masonry construction, the 
weight loading on the roof structure 
would be prohibitive; consequently, 
such enclosures must be made of light 
weight materials, such as sheetmetal, 
asbestos cement board, or plastic. 
Walls of the enclosure usually consist 
of absorbent “sandwich” panels, 
made of solid sheets on the outside, 
perforated sheets inside, and sound 
absorbing material between sheets 
In the construction of these panels, 
care must be taken to design with 
corrosion-resistant materials, for ob 
vious reasons. In some cases, it is not 
essential that complete enclosures be 
built around the entire cooling tower; 
however, some attenuation will be 
lost. It 7s essential that both intake 
and exhaust areas of the tower be 
acoustically treated, in all cases. 

Expert Martin Hirschorn, of Indus- 
trial Acoustics Company, Inc, states 
that resonators (or acoustic filters 
are required to properly muffle the 
low-frequency the absorbent 
acoustic material is satisfactory for 
the higher frequencies. Such resona- 
the Helmholtz variety are 
“sound-traps,”’ or voids, in 
the walls of the enclosure, wherein 
sound loses its energy by being 
trapped inside the voids. Such de 
signs have been worked out by the 
specialists in this field, based on 
scientific principles. In practical op 
eration, however, the sound-control! 
baffles are relatively simple 

One manufacturer, the 
Company, Inc, produces 
sound-absorbing panels, 
*Soundmetal,”” which 
engineered to produce 
attenuation, or sound-muffling, in all 
frequency ranges from 128 to 4096 
eps. With such modular panels, and 
adequate engineering service, the 
owner of an offending cooling tower 
can install the silencing equipment 
best suited to his particular problem 

On new installations, there will be 
no noise design criteria, based on 
operating conditions in actual use; in 
such cases, noise-level tests can be 
run by the tower manufacturer, be 
fore the tower is delivered. Using this 
proper acoustical 


noise; 


tors as 
simply 


Koppers 
modular 
known as 
have been 
satislactory 


data, designs of 


Fig. 3. Modular acoustic panel, consist- 
ing of metal back, sound-absorbing 
insulation, and perforated inside panel 


treatment can be prepared. As stated 
earlier, silencing design can be easily 
incorporated into the original instal 
lation; later addition of noise-abate 
ment equipment might be difficult, or 
even impossible, to install. Due to the 
present day noise-consciousness of 
the general public, power engineer 


Fig. 4. Small evaporative condenser 
which has been effectively silenced, to 
prevent annoyance to nearby tenants 


hould add the item of cooling tower 
silencing to their list of items of build 
ing mechanical equipment. In silenc 
ing of towers, care must be taken 
to see that baffles are as maintenance 
free as possible. (Photos courtesy of 
Koppers Co, Ine, and Industrial 
Acoustics Co, Ine rH END 
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Fig. 2. Large cooling tower installation completely enclosed with modular 'Sound- 
metal’ panels. Note intake and exhaust air baffles, of acoustical construction 
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Harmless lily pond is actually a test 
tool for atomic plant at Hanford, Wash. 
GE biolegists spike pond with radio- 
active cesium, a fission product, study 
its effect on frogs, plants, other life 


No bigger than half dollar is new 
lead dry cell battery, compared here 
with conventional type. It is %-in. thick, 
delivers 9 10 v, has capacity of 1% 
amp-hr, indefinite shelf life, weighs 1 
oz. Made by Naval Ordnance Lab 


Not a cheese, but American power 
know-how on its way to Belgium. It's 
the bull gear of a huge De Laval pro- 
pulsion unit built to power a tanker 


2200-ft conveyor belt, one of 
mining's largest, has been successfully 
repaired and returned to Mesabi 
Range by Conveyor Belt Service, Inc 


v 





South American hydroelectric power gets a big new ad- 
dition in the $13,500,000 Laguneta project in Colombia. 
The station can produce 54,000 kw. This shows the penstock 
tubes, each 6 ft in diam, which bring water from Bogota 
River. Colombia expects to be producing 3,000,000 kw 


Button, button—but the game's the serious one of seeing 
to it that steam-generated electricity is produced economi 
cally. These are the desk-mounted controls of an electronic 
wizard called an Incremental Loader, built by Minneapolis 
Honeywell and used by Niagara Mohawk Power. Loader 
takes command signal, apportions load to 6 generators 


Steady now is watchword as this monster rolls along at 
15 mph over the rails from Allis-Chalmers plant in Wisconsin 
to the West Coast. It's a 42,500-sq ft condenser for Cali 
fornia Electric Power Co. Trip took 20 days, could only be 
made during daylight hours, with no oncoming rail traffic 


New plant of the Okonite Co at North Brunswick, N. J., 


gets steam from two B&W 300-psi oil-fired boilers big 
enough to supply a 40,000-ton transoceanic tanker. System 
has Marley cooling tower, to reducé consumption of water 


52,000 miles 
1904 is the record 
chalked up by this Link 
Belt coal-handling sys 
tem in Louisville & 
Nashville R.R.'s shops in 
Louisville. It has dumped 
3,000,000 
of coal into the bunkers 


since 


some tons 





Locomotive Maintenance Records 
Prove Gas Turbines Rugged 


Union Pacific's experience since 1952 indicates that controls and 
auxiliary components are chief sources of trouble, much of which 
is nuisance variety. Turbines themselves are reliable and set rec- 
ords for moving more ton-miles per month at higher average speed 


occur regularly. 
the machine is 
iderable vibration and 
hock from the rail and drawbar 
effects. In addition, surrounding air 
contaminated with dirt from ballast 
not feasible to 
provide cleaning be 
cause of the large cleaning equipment 
vhich would be required 
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Maintenance Problems 
Ihe first of the Union Pacifie’s 25 
vas-turbine powered locomotives Was 
February, 1952. Since 
maintenance problems 


delivered in 
tnen, many 
, some of which have been 


tudy of all the prob 


Blade erosion on compressor rotor. Erosion here oc 


Fig. | 


curs at tips, does not cause excessive centrifugal stresses 


lems encountered would be too 
lengthy for this article, a record of 
the defects occurring during a typical 
month has been selected as repre- 
sentative. During that month the 25 
operating turbines accumulated an 
average of 432 fired hours 

The table on page 137 shows the 
number of defects occurring to gas 
turbines and associated control equip 
ment. During August there was a 
total of 22 reported defects with 14 
locomotives involved. The defects 
can be distributed as 15 control fail 
ures, five turbine-component mechan 
ical failures, a case of wear, and a 
failure due to manufacturing error. 

This fault distribution points up 
the fact that gas-turbine perform- 
ance records are being seriously hurt 
by failure of auxiliary components 
which are not as well designed as the 
machine itself. This is a situation 
which demands attention. Realizing 
that precise regulation is required in 
order to extract the utmost in eff 
ciency from modern machines, the 
job is only half done when the preci 
sion control is not mechanically able 
to do its job satisfactorily. 

Many of the control failures can 


be classed as continued on page 137 


Fig. 2. Compressor stator blade erosion occurs at roots. It 
is indicated life between rebladings will average 15,000 hr 

















By PAUL N. GARAY 


LTHOUGH at first glance an ex- 

tensive tool inventory may seem 
to be a needlessly expensive invest- 
ment, remember that probably 2 per 
cent of your original investment will 
go into yearly maintenance and up- 
keep of the plant. With currently 
expensive manpower, it is good econ 
omy to facilitate the maintenance 
work that will need to be done, by 
providing proper tools. 

The ability of your crew to use 
tools must be determined. Give them 
whatever instruction is necessary to 
insure the right use of your equip 
ment. Don’t put a handful of expen 
sive tools in a mechanic’s hand and 
say, ‘ There it is, fix it!’’ Supervision 
and education may be indicated. 

Certain simple, basic truths should 
be stressed, such as: don’t use screw 
drivers to chisel or pry; don’t ham- 
mer with anything but a hammer; use 
a pipe wrench only on a round pipe; 
nuts and flattened objects should be 
turned with a wrench of the proper 
size; keep tools in good *ondition; 
specific tools are made for every job, 
don’t use a tool for anything but the 
job for which it was designed. Here 
the National Safety Council can give 
valuable tips. Also valuable as a 
source of information on the use of 
tools are the instructions put out by 
the Armed Services for the training 
of their apprentices, boilermakers, 
machinists, firemen, metalsmiths, and 
other trades. 

A general list of tools is suggested 
here. For a detailed inventory of tools 
as used by a medium-sized industrial 
power plant, write The Editor of 
POWER ENGINEERING 
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PRECISION EQUIPMENT 


Vernier calipers 
Micrometers 

Rule 

Level 

Inside and outside calipers 
Divider 

Compass 

Bearing Scrapers 

Bearing puller 





When planning a new power plant, don't skimp on your 
tool inventory. Proper maintenance, which safeguards your 
original investment, can't be done without adequate tools. 
In this 3rd article in a series, the author discusses ... . 


Tools and Stores You Need To Run That 
New Industrial Power Plant 


Feeler gages 
Pointer lifter 
Square 
Tachometer 
Torque wrench 


ELECTRICAL TEST EQUIPMENT 


Neon test lamp 

Multimeter 

Fuse puller 

Grounded-type extension cords 


TEST INSTRUMENTATION 


Portable CO, tester 

Test gages 0-60 psi and 0-300 ps 
Scale thickeners indicator 
Machinery stethoscope 

Surface thermometer 

Fuel oil testing equipment 

Water test equipment 


LUBRICATION EQUIPMENT 


Grease guns (one for each type of grease 
Engineer's oilers 

Oily waste safety cans 

Oil measure 

Oil cans (various sizes) 

Oil pumps 

Funnels 


MACHINIST'S TOOLS 


Clamps 

Chisels 

Crowbar 

Drills and drill press 
Flaring tool set 

Files 

Gasket punches and gasket cutters 
Hammers 

Level 

Lettering punches 
Number punches 
Miscellaneous punches 
Pliers 

Pipe tools 

Hacksaw 
Screwdrivers 

Screw extractors 

Tin snips 

Handsows 


Wrenches (open end, sockets, adjustable 


box, allen) 
Threading and tapping tools 
Vises 
Bench grinder 


WEIGHT-HANDLING EQUIPMENT 


Block and tackle 
Chain hoists 

Drum cradle 

Sling cables or chains 









Jacks 
Wheelbarrow 
Hand truck or dolly 
PORTABLE ELECTRICAL TOOLS 
Portable grinder and sander 
4-in. and r-in. electric drills 
WELDING AND CUTTING EQUIPMENT 
Butane torch 
Gas-welding equipment with cutting 
attachment 
Electric welder 
Gas soldering set 
EMERGENCY AND SAFETY EQUIPMENT 


2000-watt pestable generator 


Portable electric vent blower with suction tube 


Hand lanterns 

Automatic battery spotlights 
Fire extinguishers 

Fire hoses 

Foam fire fighting equipment 
Safety hats 

Goggles 

Respirators 


Low voltage boiler extension lamp 


BOILER REPAIR TOOLS 


Tube rolling equipment 
Insulation and brick tools 
Safety valve gags 
Special wrenches 
Special tools for fuel burning equipment 
Steam hose 
MISCELLANEOUS EQUIPMENT 
Air hose 
W ater hose 
Ladder 
Cleaning gear 
Waste cans 
Plumb bob 
Carpenter's tools 
Sewer snake 
Surveyor tape 
industrial vacuum cleaner 
Hammer drill attachment for electric drill 
0-30-lb scales 
Bilge pump 
Valve repair equipment 
Pickax 
Shovels 
Rake 
Hoe 
OFFICE EQUIPMENT 
Furniture 
Storage 
Office machines 
Bulletin board 
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Fire Fighting Precautions 
Your tool list will include the ne« 
“ary equipment lor fire fighting ana 

or other emergencies 
The most important 

fighting item, of course, is the hose 

When purcha 


Keep i mind the 


ingle hire 


ng or installing hose 
following require 
ment 


accordion-fold 


Kept ready and cor 


nected storage 
rack serves a well as reel-type stor 
age, the difference being chiefly in the 
The 
ke pt connec ted to a 
with the 


convenience of racking the hose 
should be 
pressure line at all 
hut-off valve immediately alongside 
rack 


hose 


rhcme 


times, 


the hose 
l'est 
pressure. If using the 


under full line 
accordion-fold 


\ ear! y 


rack, vary the points at which the 
folds occur 


Hose must te 


part of the plant 


a location convenient Fig 


shipping or receiving 


sible from any 
Consideration 


Hose must be acces 
part of the plant 
hould be given to installing multiple 
hoses, for in case of a fire, one hose 
rack may not be accessible 
Keach floor should 
ow 
hac h fire 
vith its own nozzle 
chemical fires, fit a convertible nozzle, 
which is adjustable for a stream, a 
pray, or a foam. To produce foam, a 
pick-up tube attached to the nozzle 
dipped into a can of foam material 
tored near the 


main have it 
hose 


should be fitted 


In case of oil or 


nose 


hould also be 
Foam is an 
mothering medium to use 
oil or chemical fires. Hose 
be overly large; the 1 In. size 1s 


vhich 
nose station excellent 
In case ol 
size needn't 
ample for all need 

Paint the immediate \ 
equipment red or orange, and put up 
a large sign, verywhere, stat 
ny . Fire hose station Do not use 
on electrical fires or on wiring.” 

Of course, the best of equipment is 
if no use unless it is properly used. 
Get your local fire department to 
end out a man to explain the how 
and why of simple fire fighting. 

lo complete your fire fighting 
equipment, provide an easily ac 
cessible water-type extinguisher, for 
fighting waste basket and trash fires 
Inspect this twice yvearl\ 

For small oil fires, and for all elec 
fires, it will be necessary to 
have available a CQ, fire extin 
yuisher, or aS many as are needed to 
be readily reached from any part of 
the plant. Get the type with the 
s«jueeze grip, for these can be used 
without completely discharging. 
Weigh them twice a year, and be sure 
to have a report turned in whenever 
as the should then be 


icinity of the 


V isible ( 


trical 


they are used, 
refilled 


3. Library and filing system are just as much a tool for 
the well-run plant as are instruments and lubrication stores 


The location of the extinguishers 
should be plainly marked and labeled, 
as in the case of fire hose. Keep at 
bottle an inspection 
with date and 


to each 
marked 


tached 
tag plainly 
weight. 

As for the common type of fire ex 
tinguisher using liquids such as car 
bon tetrachloride: the liquid in such 
extinguishers when it comes in con 
tact with a hot surface will evolve a 
very lethal gas similar to phosgene. 
It is possible to inhale a fatal dose in 
one good breath. Use either water or 
CO,. The CO, bottles in permanent 
racks should be the 15-lb size, but a 
small hand size is also available. 

In general, remember that you may 
have three types of fire to combat: 
1. solids, such as wood, trash, paper, 
oily cloth; 2. oil fires; 3. electrical. 

Remember to fight these as fol 
lows: 1. with solid stream of water; 
». With water spray or foam CO 
may be used on small oil fires; 3. with 
CO, and nothing else 

An automatic lantern may be de 
sired if it is necessary to provide light 
in case of power failure. Mount this 
overhead so that it will illuminate 
the given area in case of an emergency 
“lights out.” 

Provide a couple of sawhorses for 
use as barricades, and the necessary 
flags and. warning signs. If you plan 
to open a street manhole, this equip 
ment should be supplemented by 
flashing lights. 


Planning Work Spaces 
Necessary for proper plant opera 
tion and upkeep is the proper ar 


rangement of work spaces. Provide 
a work bench and vise at a location 
convenient to the tool crib, the ma 
chinery, the street door for shipping 


or receiving machinery 





Oily waste cans, trash cans, and 
scrap metal cans should be provided. 
See that compressed air is available, 
and mount the grinder nearby. Pro- 
vide a covered, air-tight garbage can 
for storing clean wiping rags. Do not 
use waste, as waste may cause trouble 
if it gets into machinery. 

Arrange convenient storage of 
cleaning gear. Locker space should be 
provided, and, of course, adequate 
wash-up facilities. An item not usu- 
ally seen in the average plant is a 
washing machine, but if your crew 
uses uniforms or overalls, a washing 
machine will be a great boon. 

Paint is more expensive if bought 
in small cans, but unless you have a 
lot of painting to do, get the small 
cans, to avoid drying up of unused 
portions. When considering painting 
floors, remember that paint on con- 
crete floors usually doesn’t stick too 
well. However, if you get a special 
concrete paint, it will enhance the 
looks of your plant and solve the oily 
concrete floor problem. 

A bulletin board will be useful for 
orderly posting of schedules, safety 
notices, plant notices, and other in- 
formation. Make a practice, though, 
of cleaning up the board at least once 
every two weeks. A smail blackboard 
centrally placed will be very useful 
for leaving instructions, making notes 
or diagrams. 

Instruments should be stored in 
such a way that they will be checked 
frequently; also, they should be cen- 
trally available. Since they will be 
used frequently and are usually not 
rugged, a good place for them is in a 
cabinet in the chief's office. 


Spare Parts 

The stowage of spare parts can be 
handled in two ways, depending on 
your plant and individual require- 
ments. 

1. The spare parts to fit any ma- 
chine may be put into a small box 
which is mounted near the machine, 
with the contents listed on the cover. 
This is convenient, but may lead to 
some duplication of parts. In case re 
pairs are contemplated, it is a simple 
matter to look into the parts box and 


Fig. 3. Bulletin board is indispensable 
but be sure to clean it up regularly 


make sure that all the required parts 
are available. If this system is used, 
check the boxes frequently. Special 
tools can also be stored in these parts 
boxes. 

2. All spare parts can be kept in 
central stores, and maintained by 
inventory. This is the system used in 
larger plants, and, if records are 
properly maintained, assures that 
parts are always available and ready. 
If several machines use one type of 
repair parts, this system will result 
in a minimum inventory. Central in- 
formation is also available with this 
type of stowage. 


Consumable Stores 

materials, which we can 
“consumable stores,”’ 
constant 


Certain 
correctly call 
should be maintained in 
supply. These are the materials used 
up in day to day operations, or in 
routine service and maintenance. 
Provision should be made to see that 
such stores are automatically placed 
on the order list in sufficient time to 
permit new stocks to be received be 
fore you run out of the old. 

A sample item of this type is salt 
for regeneration of feedwater soften 
ers. A daily checkoff list of the con- 
sumable items can be kept, and items 
put on a “materials required’’ list, 
and given to the chief engineer for 
action. 

When making up your list, con 
sider the following: How much is 
used daily? How long will delivery 
take? What is the time lag between 
requesting a supply and receiving it? 

In the case of salt, in our plant we 
used two 100-lb bags a day. Delivery 
was usually three days, and we could 
conveniently store forty bags. (This 
is determined in part by savings on 
quantity purchases.) Therefore, when 
our stock was down to eight bags, the 
order was placed, and we received our 
new supply in time to maintain con 
tinuous operation. The minimum 
level of stock is noted on the check 
off list, so that the clerk who makes 
the check will put in a “‘ materials re 
quired”’ note at the proper time 

Consumable items include fuel, 
fuel oil additives, welding gas, kero 
sene, packing material, wiping rags, 
greases, oils, sanitary materials, feed 
water treatment chemicals, and other 
materials as required. 

Packings in this category are the 
general purpose sheet, coil, or roll 
packings. In our case, we found that 
four types, each in a range of sizes, 
served all our needs. These were: cold 
water, hot water and low pressure 
steam, high pressure steam, and oil 
The roll packing was stocked in sizes 
from \4-in. to %-in. by 14's, and 
sheet packing was in !4-in. or 'j;,-in. 
thicknesses. 

Greases come in a multitude of 
grades, but your requirements will 
usually be served by a high tempera 
ture grease for soot blowers and hot 
bearings, a medium temperature all 
purpose grease, and a cold grease for 
such application as cold water pump 
shafts 


Oil can be a complex supply prob 
lem. We solved our own particular 
situation by requesting an oil supply 
firm to study our requirements. They 
recommended a single grade of oil 
which was suitable for our turbine 
bearings, reduction gears, compres 
sors, engines, and all our require 
ments. With the exception of a very 
small amount of a heavy gear oil 
which we stocked for a few gear cases, 
our oil requirements were served by 
this one grade, which we bought 
cheaply in drums. 


Library and Filing System 

A plant library and filing system 
should be established, to organize 
your sources of information. Your 
first file, of course, should be the 
blueprint file, which will contain the 
large blueprints for the plant. This 
should preferably be a suspended 
type storage rack, which can be in 
expensively made. Your plant blue 
print file should contain plan and 
elevation views of buildings, flow 
diagram for the systems, piping dia 
grams, electrical layouts, machinery 
and equipment layouts in plans and 
elevation, and prints of large items 
such as boilers and other key items, 
showing the relation of these items to 
the plant layout. If possible, ask the 
design engineer for a heat balance 
diagram. 

Then establish a file for storing the 
records discussed in the chapter on 
setting up records for the new power 
plant (October, 1957 issue of POWER 
ENGINEERING, page 86 

A file will be needed for equipment 
manufacturers’ instruction manuals. 
Kach manual should have operat 
ing information, repair information, 
parts (lists, preferably with approxi 
mate price shown on each item), 
recommended spare parts, perform 
ance data, and drawings. 

A file will be needed for catalogs 
which are issued by sales depart 
ments of manufacturers and by sup 
ply houses. These catalogs contain 
much technical and engineering in 
formation. This file will be useful 
when selecting new or replacement 
items, or planning improvements. 
Then, too, you can follow the prog 
ress of an industry by noting the 
types of equipment being made avail 
able. 

Other library tools will include: a 
correspondence file for keeping all 
letters, bills, documents, guarantees, 
and other unassigned written mate 
rial; a shelf of technical books for 
ready reference; a file of technical 
magazines. 

Sources of information should be 
diligently investigated both by your 
operators and chief engineer. Con 
sider membership in such organiza 
tions as the American Institute of 
Plant Engineers, the National Asso 
ciation of Power Engineers, as well 
as in those numerous other technica! 
societies which are organized for ex 
change of technical information and 
the furthering of technical profi 
cienc\ THE END 
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Fig. 2. Complete ice-warning station is shown with covers 
removed. On the left is seen the automatic warning unit; 
the portable “Reporter” radio transmitter is on the right 


Fig. |. Close-up of the interior of the automatic ice-warning 
unit, showing the various components, including the phono 


disc, motor, and relay mechanism; no radio equipment shown 


Automatic Warning of Ice on Power Lines 


Hydroelectric Board of North Scotland develops completely auto- 
matic warning system to detect ice formation on isolated power 
lines. Ice can then be melted off, to prevent rupture of conductors 


Reporter transmitter would meet the 
power requirements; then a device 
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Due to the great height of this 
line, coupled with the very cold and 
damp air associated with the Cairn 
area in winter, the formation 
on the line is a frequent oecur- 
during the winter months. If 
the ice buildup is allowed to go un- 
checked, an actual failure of the line 
Also, due to uneven 
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Aberdeen if he could be made 
aware of the presence of ice on tne 
the Lecht Pass. Pye Telecom 
munications, Ltd were consulted; 
and, in conjunction with the Board’s 
engineers, developed, in a very short 
time, an automatic warning system 
he original idea was to have an 
magnet tape carrying a 
message, which would be 
repeated several times at spaced in 


going to be a 
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line at 


endless 


recorded 


and transmitted back to the 
Control Center at Aberdeen. A strain 
gauge would be fitted to the over 
head cables to provide a mechanical 
indication when ice was forming. 
This idea was found not to be prac 
ticable, however, due to the hea\ y 
power supply requirements of the 
tape motor and necessary amplifiers 

As there was no suitable power at 
the Lecht Pass, it was eventually de- 
cided that the equipment to be sup- 
plied must operate from storage 
batteries. Also, it must very 
low power consumption in order that 
one set of batteries could last the 
whole of the winter period, when the 
inaccessible, without being 
It was found that the Pye 


tervals, 


have 


Pass was 
( harged 


consisting of a phonograph turn- 
table, and this transmitter was soon 
developed. 

A strain-gauge was 
tween the insulators on the power 
cables and the top of the tower, 
which is situated at the head of the 
Pass. This gauge was set at 2600 lb, 
which covers the tension normally 
experienced by the pressure of wind 
on the cables. If this tension is ex 
ceeded due to weight of ice forming 
on the line, a closed circuit condition 
is presented to a relay located in the 
refuge hut below the tower. This in 
turn switches on the modified trans- 
mitter and turntable device housed 
in the hut 

After a short warming-up period, 
the turntable revolves and plays a 
6-in. phonograph record containing 
a two-minute message: ‘Ice forming 
on Lecht’’, into the Reporter trans 
mitter which transmits the message 
back to the control room in Aberdeen. 
This process is repeated every 15 
minutes for as long as the strain- 
gauge is showing a tension exceeding 
2600 Ib. 

The 


inserted be- 


message is received at the 
board’s remote VEF radio station, 
60 miles away at Cairn-mon-Earn, 
and re-transmitted automatically to 
the Aberdeen Control Room. 

When he receives the warning, the 
control engineer can isolate the 132 
kv line, and impose the output of a 
local generator on to the line to over- 
load it. The heat thus produced melts 
the ice. Once the warnings from the 
Lecht Pass cease, the overload is 
taken off, and the 132 kv line is re- 
stored to bring electricity from the 
west. So, another damaging power 
failure is averted THE END 





Salt Water to Fresh—Several Ways 


Water shortage in recent years has accelerated research in clari- 
fication of salt water. Here is a review of activity in this field, 
with the pros and cons of the most practical methods in use today 


F YOU’RE planning on a life of 

solitude on a desert island, don’t 
overlook the water problem; fresh 
water, that is. Even if you are sur- 
rounded with water, you can’t drink 
it, unless the salt is removed; this 
seemingly simple process is quite ex- 
pensive, and involves a lot of equip- 
ment. Both initial cost of equipment, 
and operating costs, are high, as com- 
pared to fresh-water costs. Of course, 
almost any cost is reasonable, if that 
cost is necessary to sustain human 
life; however, with present known 
methods of producing potable water 
from salt-water, the cost makes it 
entirely uneconomical as an indus- 
trial or irrigation source. 


Three Approaches to Problem 

Producing fresh water from salty 
or brackish water can be accom- 
plished by three techniques: chemi- 
cal, electrical, and mechanical. A 
review of the three might be of some 
help to those power engineers inter- 
ested in this particular subject. Not 
all of these engineers are located 
along the coastline; many are con- 
cerned with the problem of deminer- 
alization of brackish water, in many 
inland locations. 

Mechanical desalting of water is 
the most economical of the several 
methods, and by far the most widely 
used. This is simply a distillation 
process, in one form or another. For 
years, fresh water on board seagoing 


ships has been obtained through 
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either submerged-tube, flash-type, or 
vapor-compression distilling equip- 
ment. Steam-driven ships the 
flash-type, because of the availability 
of low-pressure steam as a_ heat 
source. Those ships which are deisel- 
driven do not have a general source 
of heat, and must rely on the vapor- 
compression type of equipment. 

While the submerged-tube type of 
distilling unit has been the most 
widely used, flash-type equipment is 
rapidly coming into common use. In 
general, the sulsmerged unit has been 
built in sizes ranging from 4000 to 
120,000 gpd of distilled water. Also, 
the units are fabricated in one, two, 
three, and occasionally four stages, or 
“effects.”’ A simple single-effect unit 
is an evaporator wherein heat is 
added to a quantity of salt water to 
produce steam, which is then put 
through a condenser, and condensed 
into distilled water. 

To increase the efficiency of the 
operation, more effects are added; in 
such cases, the condenser of the first 
stage becomes the boiler of the sec 
ond stage. From this point, steam 
emerges at a lower temperature and 
pressure, and passes to another con 
denser. The number of effects is de 
termined by the temperature differ 
entials available to produce economi 
cal rates of heat transfer. A dia- 
gramatic sketch of a two-effect, sub- 
merged tube unit is shown in Fig. 1; 
this equipment will produce 12,000 
gpd of distilled water, using 2240 
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pounds per hour of 5 psig steam. The 
circulating water, for condensing and 
make-up, amounts to 240 gpm, or 
120,000 pounds per hour. 

A distinctive characteristic of all 
submerged-tube units is that each 
effect contains an evaporator tube 
bundle in the bottom half of the 
shell; hence its name. Low pressure 
steam is used as the heat source in 
side the bundle, and boiling salt 
water is on the outside of the bundle 
Ratio of feed-to-distillate runs be 
tween 3 to 1, and 2 to 1; the exact 
ratio being determined by the scaling 
function, 

Flash-type distilling equipment, for 
distillation of salt water, has devel- 
oped more recently; at present, it is 
supplied in sizes ranging from 8000 to 
50,000 gpd, and in stages of from two 
to five effects. These units have no 
evaporator bundles; the cycle of 
operation is this: 

1. Heated sea water is introduced 
into the bottom of the shell, of the 
first stage; 2. A partial vacuum is 
attained, causing a certain amount of 
flashing to occur; 3. Excess salt water 
automatically overflows to the bot- 
tom shell of the second stage; 4. Pres 
sure drop is again effected; 5. Vapor 
is condensed, cooled, and sent out as 
distilled water. 

Distillation in a two-stage flash 
unit is shown diagrammatically in 
Fig. 2; this typical unit requires 2240 
pounds per hour of 5 psig steam, and 
produces 12,000 gpd of pure water. 
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1. Diagram of two-effect, submerged-tube evaporator. This equipment will produce 12,000 gdp of distilled water, using 


2240 Ib per hr of 5 psig steam. Circulating water for condensing and make-up amounts to 240 gpm, or 120,000 Ib per hr 





Vapor-compression distillation 

unique in that the heat for distilling 
supplied from an 
instead, it is derived from the 
latent heat of 


is not outside 
source: 
continuous reuse of the 
aporization, by compression of va 
por. A diagram of a simple unit of 
this type is shown in Fig. 3. It wil 
be noted that a starting heater brings 
the incoming salt water up to steam 
ing temperature; the steam thus gen 
erated is put through the steam com 
pressor, and compressed to 3 psi, and 
122 F. This cycle furnishes the heat 
for distillation, from an outside me 
ouree tne motive 


enanical power for 


driving the compressor can ither 


he ¢« 
mechanical 

The higher-pre 
by compression, is evaporated in the 
shell; the 
ent through a heat exchanger and 


electric or 


ure team, caused 


evaporator condensate | 


Fig, 2 


MOTOR 


discharged as distilled water. This 
same heat exchanger gives a tempera- 
ture boost, also, to the incoming salt 
water; heat is extracted from both the 
outgoing brine solution, and from the 
hot distilled water. The entire equip- 
ment is basically a ‘Kleinschmidt 
still’, and a heat pump, as well. 
Chemical demineralization of salt 
water is not considered economically 
feasible, if large quantities of water 
are required, Organic anion and 
cation exchangers will produce com 
plete demineralization, and their most 
important application is in those 
industries requiring such a degree ol 
Cost and feasibility of 
demineralization depend upon the 
salinity of the water before treat 
ment; therefore, it is not practical to 
treat sea water having approximately 
44,000 ppm total solids. 


Clarification 


dissol' ed 


Two-stage flash still, shown diagrammatically. This equipment also pro 
duces 12,000 gpd of distilled water, utilizing 2240 Ib per hr of 5 psig steam 


COMPRESSOR 
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ay bedgkes 
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LIQUID HEAT EXCHANGER 


Vapor-compression still using 


Fig. 3 


no outside source of heat 


VAPOR HEAT EXCHANGER 


(EVAPORATOR) 


FLOW CONTROL VALVE 


PRESSURE REGULATOR 
STRAINER 


| eae FEED IN 


FLOW METER 
= DISTILLATE OUT 


DISTILLATE PUMP 





= BRINE OUT 


BRINE PUMP 


VENT OUT SCHEMATIC DIAGRAM 


Starter heat unit 


brings water to steaming temperature; then compression of steam continues process 


The process is entirely chemical, and 
there are no requirements for external 
sources of heat or power. 

Electrical demineralizers differ 
from other types, in that they remove 
the salt from the water, rather than 
the reverse of this. Membrane de- 
mineralizers, developed by Ionics, 
Inc, provide a very satisfactory 
method of obtaining fresh water from 
salty or brackish water. In this proc 
ess, salt is moved by an electric cur- 
rent, through special membranes, out 
of one stream which is being desalted, 
and into a second stream which be 
comes a brine and is discarded. 

lonics equipment operates on the 
principle of physical separation of 
salt from water, by ionization and the 
use of special plastic plates which 
separate waste from product. These 
plastic plates are known as ion 
transfer membranes; they are of two 
types: one allows positive ions only 
to pass, while the other permits pas- 
sage of negative ions only. When 
these sheets are stacked alternately, 
and separated so water can flow be- 
tween them, an electric current sent 
into the water will cause the mineral 
ions to travel into alternate spaces. 
The clear water will then remain in 
the other spaces, and can be taken 
away as “‘product,” or clear water. 

A suitable arrangement of gaskets, 
separators, enclosures, and piping 
makes a completely closed system of 
the apparatus. A source of direct 
current is impressed upon electrodes 
at each end of the stack of membrane 
sheets; a diagram of such a stack is 
shown in Fig. 4. 


Salinity vs Output 

Like all demineralizers, this mem 
brane type has a production rate 
dependent upon the salinity of the 
incoming water. Commercially, the 
stacks of membrane demineralizers 
are limited to two types depending 
on the production rate desired. Maxi 
mum output of either size can be 
obtained with water of lowest per 
centage of salinity; conversely, the 
higher the salinity, the greater the 
effort required to reduce the product 
to acceptable standards. Multiple 
units can be used, or the clarified 
water can be recirculated through the 
one stack. Ionics’ units are rated at 
28,800 gallons daily, for the “B 
type”: the “C-type” units are for 
production rates up to several million 
gallons daily. 

In normal practice, a single “B 
type’ stack is used in an automatic 
batch operation, for volumes up to 20 
gpm recirculation, with a deminerali 
zation of 40 to 50 per cent for each 
pass through the stack. The opera- 
tion is made automatic with the addi 
tion of a conductivity-measuring cell, 
operating automatic valves. This 
arrangement is illustrated in Fig. 5, 
and shows the connections for one 
stack, tank, automatic valves, con 
ductivity cell, and pumps. 

Larger quantities of clarified water 
can be produced in a multiple-stack 
assembly as shown in Fig. 5. Here a 





Figs. 4-5. Diagrams above and to the right illustrate graphi 
cally the cperation of ion-transfer membrane demineralizers. 
Above sketch gives schematic layout of positive and negative 
plastic membranes which separate waste from product. Two 
diagrams at right show arrangements of ''B" and ''C” type 
lonics units, together with related equipment, to complete 
the installation. Multiple units are used to increase the total 
capacity of the distillation equipment. A direct-current source 
must be applied to the stacks; this can be supplied from recti- 
fiers or motor-generator sets. Principal advantages of this 
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equipment are its simplicity, and its low operating cost 


40 to 50 per cent reduction in salinity 
will be gained, in the remaining salt 
level, through each stack. The num- 
ber of stages required will depend on 
the raw water salinity, and the degree 
of purification acceptable. 


Cost Depends on Many Factors 

Water desalting is expensive, both 
in capital investment and in oper 
ating expense; however, the end justi 
fies the means, if no fresh water is 
available and must be provided at 
any cost. Since a study of the eco 
nomics of water desalting must neces 
sarily include both equipment and 
operating costs, it is well to get some 
idea of both. Looking into data fur 
nished by several manufacturers, we 
find these approximate figures: 


Operating Expense (Per 1000 gallons) 


|. Distillation— 3-stage 


evaporation $ 1.00 to $ 1.50 
2. Vapor-Compression 
method 


3. Organic chemical 


1.25 to 1.50 


25.00 
3.60* 


20.00 to 
1.80 to 


exchanger 
4. lon-Exchange Resin type 
(* Based on 7 kwh per 1000 gal for each 1000 
ppm salinity reduction.) 


ral, and 
estimat 
ing an They all 
apply alning 62,000 
ppm cencenctration 
decresses, ov. au 1e coat. In brack. 
ish water applications, all of the 
methous present much better econo 
mies. Steam, and electric power costs 
will vary widely in different installa- 
tions, also. Some applications may be 
able to utilize waste heat from an as- 
sociated manufacturing process, and 
this will reduce the operating cost. 
Demineralization of salty, or brack 
ish, water has been the subject of 
much research, in government agen- 
cies, universities, and in private in- 
dustry. And, the research continues; 


The above figures 


cannot ra: ised e< 


accelerated by the promising ad 
vances in the last two years. The 
Department of the Interior has done 
much work in the field, both by direct 
contracts to research organization 

and by coérdinating and publishing 
the results in all fields of endeavor 


Research in Various Methods 

Dean Everett D. Howe of the Uni 
versity of California, has directed 
considerable research in the field of 
demineralization of salt water, for the 
State of California. (Department of 
the Interior has participated in much 
of this work, by direct grants o 
funds.) The Griscom-Russell Co, ha 
been building marine heat-transfer 
equipment for over 80 years, and ha 
conducting a continuing re 
search program in desalting. 

Electric membrane demineraliza 
tion has been perfected by 
Inc. The commercially available unit 
produced by Ionics are the result of 
and field 


heen 


lon 


many years of research 
operation, 

A new type of centrifugal compre 
sion still has been announced b 
Badger Manufacturing Co, a leading 
producer of vapor-compression water 
stills. This new equipment wa 
developed by Badger, from a process 
conceived by Dr. Kenneth ¢ I) 
Hickman. A full-size pilot model has 
been constructed, under a research 
grant from the Department of the 
Interior. This unit is capable of 
producing 1000 gallons of distilled 
water from a 3000 gallon input of 
salt water; the power input is 60 
kwh per thousand gallons. If oper 
ated on an electric rate of one cent 
per kwh, the distilled water would 
cost 60 cents per 1000 gallons, which 
is well within the feasible cost limit 
of such distillation 

This revolutionary unit, known a 
the Badger-Hickman Still, embodies 
an entirely new application of recom 
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pression distillation. Instead of using 
a conventional tubular boiler as an 
evaporator condenser, the apparatus 
utilizes a rotating assembly of paired 
copper dises. These discs are mounted 
on a rotating shaft, and are so 
installed that they become revolving 
drums. They are heated to about 
150 F; then salt water is sprayed onto 
the inside of the drums. Some of the 
salt water evaporates as low-tempera 
ture steam; the balance is drained 
off, in the form of concentrated brine 
solution 

The aporated from the 
drums is collected, and compressed, 
temperature. Then the 
compressed steam is passed over the 
the where it i 
into water. This 
cycle also helps to heat the evap 
orator drums. Practically no external 
heat is used in the process; the steam 
iob. Energy is 
motor which 
this, plus the 
‘tating drums, 


steam ¢ 
to raise its 


drums, 
pure 


outside of 


condensed 


compressor does the 
supplied by the electr 
drives the compressor; 
driving motor for th 

is the total electricity required. 

Dr. Hickman feels (hat the Badger- 
Hickman Still is the simplest possible 
form of distillation machine today 
In the pilot model, the production 
rate is 33 gallons per minute; this 
unit is about 30 feet high, quite com 
pact, and relatively inexpensive when 
compared to other equipment for 
the same end results THE END 
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Basic circuit for applying d-c braking to a three-phase induction motor 
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Fig. 2. Capacitor brake for small motor 


D-C Braking for Induction Motors 


application where in 


|* MANY 
duction motors are used. it is de 
ide a retarding force to 


top the motor by a 


irable to pro 


s10W or mean 
other than a mechanical brake, or to 
a mechanical brake. Di 
braking, using metalic 
supply, provides 
and accurately 
adjustable for stopping in 
duction motors, according to F. W 


upplement 
rect-current 
rectifiers for the d-c 
effective 


method 


a simple, 


Parrish 
While there are several methods of 
electrically-braking induction mo 
tors, including plugging, regenerative 
braking, and capacitor braking, d- 
braking provides a unique set of ad 
antages under certain conditions. It 
is provided simply by applying a d- 
voltage to one phase of a polyphase 
or the terminals of 
a single-phase motor), usually from 
a transformer-rectifier power supply 
he principle of based 
on Len Law and stated 
by Maxwell as follows 
“Tf a constant current flows in a 
primary circuit ‘A’, and if, by motion 
of ‘A’, or by the secondary circuit 
B’, a current is inducted in ‘B’, the 
direction of this induced current will 
be such that, by its electromagnetic 
action on ‘A’, it tends to oppose the 
motion of the circuits.’ 


induction motor 


operation 1s 
has been 


relative 


* Inte at al We fi { poration 
\ 


In the induction motor, the pri 
mary circuit is the stator winding and 
the secondary circuit is in the rotor 
squirrel cage, or the winding in the 
case of a wound rotor The 
braking force results from the opposi- 
tion to relative motion between these 
two circuits while the direct current 
is flowing. This braking has the fol 
lowing attributes 

1. It is effective on all induction 
motors, single or polyphase, squirrel 


motor. 


cage or wound rotor 

?, The amount of braking torque 
and the rate of braking are easily ad 
justable over a wide range, and the 
braking rate, when once correctly 
adjusted, will maintain and duplicate 
the retarding cycle accurately each 
time the cycle is initiated. 

3. A smooth rolling stop is ob 
tained by this method, but, like the 
other methods, there is no holding 
power at the end of the braking 
cycle, and on loads which must be 
firmly held, an auxiliary mechanical 
brake is required. 

1. For rapid braking, direct cur- 
rents in excess of rated motor full- 
load currents are required. There- 
fore, similar to plugging, overheating 
of the motor can occur if the power 
is applied for extended periods. Ac- 
cordingly, a timer is usually used to 
remove the d-c power after the mo- 
tor has stopped It should he ex- 


plau.eu, nowever, that for an equal 
braking effort, the d-c braking losses 
are less than those of plugging. 

5. If an adjustable auto trans 
former is connected ahead of the 
rectifier transformer, the direct cur 
rent to the motor stator may be 
varied and the braking rate adjusted 
to suit variable loads such as cranes 
and hoists. In this way, loads may be 
lowered safely and smoothly, al- 
though an auxiliary mechanical brake 
is necessary to stop and hold the load 

The basic circuit, Fig. 1, consists 
of a three-phase transformer and 
rectifier feeding the motor terminals 
through the braking contacts of a re 
versing contactor. When the motor 
contactor, C, is de-energized, the 
braking contactor, Cs, is energized 
and applies d-c power until the timer 
contact, Cr, disconnects the circuit. 

Figure 2 is a small-motor braking 
circuit using a charged capacitor. 

For most power supplies to operate 
d-c braking installations, selenium 
rectifiers are preferred, since they 
have higher heat-storage capacity 
and correspondingly higher intermit- 
tent load-handling capabilities, as 
well as lower first cost than some 
other metallic rectifiers. However, 
where special conditions warrant 
their use, germanium and silicon 
rectifiers may be successfully applied 
to this type of load THE END 





Fig. 1 


View of Pittsburg rotor after accident, still lying in stator, but with half 


of the stator frame and core cut away 


G-E Reports on Pittsburg Rotor Burst 


N A MEETING characterized by 

the coéperative attitude of the 
large generator manufacturers on 
a mutual problem, General Electric 
representatives presented their anal 
ysis of last year’s rotor burst at 
Pittsburg, Calif.* 

Cause of the failure 
clearly indicated, so discussion cen 
tered on detection of such flaws, both 


was quite 


forgings and in those rotors 
now in service which conceivably 
might hold incipient dangers 
Improvement of forgings in order to 
eliminate such difficulties in the first 


in new 


such 


place was also discussed 

On March 18, 1956, the generator 
rotor of the 169,118-kva Pittsburg 
Unit No. 1, of the Pacific and 
Electric Co, burst during an over 
speed-governor trip test. This 
was being made before placing the 
turbine-generator in operation fol 
lowing inspection and overhaul of the 
turbine. 

Pittsburg station is an 
power plant having four duplicate 
}600-rpm_ turbine-generators each 
rated 125,000 kw. The first of these, 
Unit No. 1, went ice in May 
1954, and station records showed the 
unit had 51 starts and stops, and 30 
Oo’ erspeed governor checks, with 10 
of them at or slightly over 4000 rpm 

For about two months prior to tne 
burst, it had shut lor a 
inspectior erhaul 


Gas 


test 


outdoor 


into sery 


been down 


reguial and o\ 
During the 
peratures 
tarting 
peeded 
et the 
run intermittently 


hutdown, ambient tem 
dropped to 40-50 Ff In 
rotor was over- 

check and 
and it wa 
at no load or light 
morning of March 
vening of March 18, 
checking the overspeed 
burst at 3920 
thre 


again, tne 
three 


emergency tr p, 


time to 


oads from the 
17, to 


whnen, 


the ¢€ 
while 
again, the rotor 
rpm TI e broken piece ol 
were contained within the 
Some damage to the turbine was 
caused by a sudden end thrust result- 


* Investiga {f the Ger Lot burnt 


trip 
rotor 


tator 


jamming of the generator 
fragments. The turbine was 
repaired, and with a_ replacement 
generator, the unit went back into 
operation four months later 


ing trom 
rotor 


Description of Fracture 

Rotor body burst lengthwise into 
two half-cylinders like a log split 
down the middle. The two halves 
then broke into smaller pieces. Figure 
1 is a photograph of the field exposed 
after cutting away the top-half of the 
stator. 

Visual examination of the fractured 
surfaces as the fragments 
moved from the stator indicated that 
the origin of the burst was located in 
one fragment, about ten feet long, of 
the main body. The origin of the 
fracture was an area about 5 in 
long axially, by 2 in. wide radiall 
located about 30 in. from the 

end of the body and nearly 
on the axis. This 2-in. by 5-in. area 
had a “ woody”’ or fibrous appearance 
different from that of the 
surface surrounding it. 

Presence of fracture striation 
anating from this ‘woody’ 
indicated that this was the 
the fracture. Figure 2 is a photograph 
of a portion of the primary fracture 
surface containing the 2-in. b y-It 


area. As 


were Te 


col 


lector 
fracture 
em 


area 


origin ol 


Can he een, there no 


1957 Power 


Conference, held at Allentown, Penna., 


evidence of the common fatigue stria 
tions that would be present if this 
2-in. by 5-in. area had increased in 
size by fatigue progression. 

At the time the 10-ft was 
removed from the stator, clusters of 
greenish-yellow particles typical of 
silicate-type inclusions were observed 
in the center of the 2-in. by 5-in. area. 


section 


Investigation 
the 
along several lines: 
of the rotor, from 
was studied in 
were Tre 


Year following accident saw 
exhaustive effort 

1, complete history 
ingot to installation, 
detail; 2, 
viewed, including chemical and me 
chanical and ultrasonic 
test results; 3, visual examination of 
all fragments, with copious notes and 
photograph 1, tests of 
all properties of these fragments, and 
comparison with original test results; 
re-examination 
of the tests, par 
Interest 


acceptance tests 


propertie 


eXPpansive 


and 5, conscientious 
of the effectivenes 
ticularly the ultrasonic tests 
centered around the last 
Original examination had 
indicated there two minor 
indications up to 2D per cent in mag- 
nitude in the of the fracture 
origin. From calibration of the sonic 
test equipment, a 2b cent in- 
howed the presence of sorne 
than a dime. It 


sOrivie 


were only 
vieinity 
per 


dication 


oO larger wa 


under sponsorship 


of the Power Division of ASME, was covered by your editorial staff, Seam 


bursting registration 
of the material presented 
cooling towers, axial-flow-exhaust 


490 men, 42 ladies 


Portions of the power field explored included 


testified to the vital importance 


steam turbines, several aspects of major 


station construction and operation, and nuclear power 


Described here is testimony and discussion on the results of the investiga 
tion of the Pittsburg (Calif.) rotor failure last year 


POWER ENGINEERING in January 
turbine described 
with a Monotube 


the new Portland, 


steam generator 
Penna., 


will 


report on the axial-flow-exhaust 


at the meeting, and the system which adapts it for use 
This interesting installation is for the 
Station of Metropolitan Edison Company 


Next fall the Power Conference will be held in Boston, and will be 
co-sponsored by the Power Divisions of ASME and AIEE 





concluded that the sonic indications Pittsburg was found to have shown 


were the result of small slag inclusions 
and the forging w 
ting upninerotors, 


of 
, GE had never found cracks nor Indications were different from 


harmful defects in a forging those observed during manufacture, 


tion 


tor 


other 


whose | 


what larger limits 
the standards and experience later test showed an indication of 


ailable, this was judged to be a 10 per cent magnitude in the same 


Dy 


ound 


all 


and 


similar sonic indications during man- 
as accepted. (In cut- ufaeture, and so was subjected to 
and in theexamina sonic tests in the field in October, 
47 trepans from 30 other ro 1956, after about two years’ service. 


ndications were within some when indications of five to ten per 
By sonic test,and cent magnitude were recorded. The 


erviceable forging locality. This was the first time GE 
had found a change in sonic-test 


Exam'nation of Pittsburg No. 3 results after a rotor was run, and they 
Difference between the ZA i had retested 17 rotors after service. 


cont 


Fig 


Fig 


4 


3 


nuity actually obser A core 2*,% in. in diameter and 32 
idicated sonicall Wi hi in. long in the vicinity of the sonic 
or eoncer Unit N es ndication was found to contain a 


Origin of fracture is shown in photograph of segment removed from rotor 


Close-up photograph showing one portion of the 2-in. x 5-in. woody area 


nearly continuous array of complex 
manganese silicate inclusions, cover- 
ing an area about 1!4 in. by 8 in. 

It is reasonable to believe that in- 
clusions existed originally at the 2-in. 
by 5-in. area in the No. 1 rotor be- 
cause of the following similarities to 
No. 3 rotor: 

1. Greenish-yellow _ silicates ob- 
served in the “woody” areas were 
similar. 

Surface configuration of the 
2-in. by 5-in. area of No. 1 was sim- 
ilar to the exposed surface of the 
1'5-in. by 8-in. plane in No. 3. 

3. Surface of the area in No. 1, 
and the metal interface adjacent to 
the plane of inclusions in No. 3, were 
predominately intergranular. 

1. Both 2-in. by 5-in. area in rotor 
No. 1, and plane of inclusions in 
No. 3 rotor were located along center- 
line and about the same axial distance 
from the end of the body. In addition, 
these areas were toward the top of 
ingots from which forgings were 
made. It should be noted that top 
part of the ingot was exciter end of 
No. 1, and turbine end of No. 3. 

5. Both rotors showed minor sonic 
indications from areas of inclusions 
when tested before service, but in 
neither case was size of sonic indica- 
tions indicative of size of inelusior 
present, 


Ultrasonic Testing 

Why did the sonic test before seryv- 
ice give no indication of anything 
nearly as large as these inclusions? 

In a separate papert General Elec 
tric discussed the abilities and limi 
tations of ultrasonic testing. Both 
thickness and composition of thin 
laminar inclusions, it was reported, 
affect the magnitude of the ultra 
sonic reflections. These reflections 
can change with time and/or service 
conditions, if microseparations are 
formed. The presence ol microsepara 
tions associated with an _ inclusion 
does not significantly affect the me- 
chanical properties, but drastically 
affects ultrasonic reflectivities. 

Microseparations, which may be 
thought of as air Zaps, need only be 
in the magnitude of 1/100,000,000 
in., to be detected a virtually 
molecular separation not even de 
tectable with an ordinary microscope, 
the resolution ol an electron micro 
scope being required. Perfectly solid 
non-metallic inclusions, however, 
must be more than 1/100 in. thick to 
produce significant ultrasonic re- 
flections. 

Therefore the practice of sonic 
re-examination of large generator 
rotors after balancing at operating 
speed and overspeed tests has been 
initiated. It is believed this will show 
up large inclusions if they exist. No 
changes in magnitude of sonic indi- 
cations have been found to date on 
40 rotors General Electric has so 
examined. 

To explore the possibility that 
there may be other rotors in service 


t Ultrasonic Detection of Thin Laminar Inclusions 
by 8. Serabian and C, D.M 
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Fig. 4. Schematic diagram of burst rotor shows locations of primary longitudinal 


containing plate-like inclusions coy 
ering a relatively large area, approxi 
mately 50 generator rotors have been 
selected for sonic retest at the owner’s 
convenience. It is expected that if 
there are large planes of inclusions in 
any of these rotors, they will show as 
larger indications on sonic retest than 


they did originally. 


Forging Improvement 

According to the paper, the results 
of this investigation re-emphasize the 
need for improvement of the homo 
geneity and toughness of large rotors 
Work ir this direction had been 
under way for three years 
sis of an earlier burst indicated 
a need for improvement in three 
major respects: 1, quality or free 


since 


analy 


Fig. 5. Photomicrograph of portion of non-metallic inclusion 
array and surrounding structure in the Pittsburg No. 3 rotor 


Me 


dom from porosity, hydrogen flakes, 
or 


thermal cracks; 2, homogeneity 
freedom from inclusions, 
Variations In grain 
toughness 


tions, 


and 3, 


or the ability 


segrega 
structure; 
to 


resist the initiation and propagation 


of cracks. 


Significant progress has been made 


toward all of these objective 


with 


the able assistance and excellent co 


Operation ol 
pliers. 


Discussion 


the large forging 


up 


That there is a growing backlog ol 
information on this problem base 
on case histories became evident dur 
ing discussion, in which representa 
tives of utilities, generator manufac 


turers, forging suppliers and 


i! 


tru 


j 
! 


fracture and major transverse fracture 


ment companies participated, Most 
of the results produced by all of 
these sources corroborated the Gen 
eral Electric paper. Agreement on 
the relationship of frequency to ef 
ultrasonic testing was 
While it was 


more effective 


lectiveness ol 
not achieved, however 
agreed that 2.5 me wa 
under ideal conditions, opinions var 
ied as to whether or not 1 me was as 
good under practical or less than 
ideal circumstances, 

Mr. Schabtach stated that General 
Klectrie will make individual recom 
on the operation of each 
of their large rotors now in 
Previous to this, utility representa 
tives had expressed concern as to the 
tatus of thei 
and 


mendation 
service, 


own large rotors of 


recent varied) origin THE END 


Fig. 6. One portion of fracture surface across the plane of 
non-metallic inclusions after pulling apart the arec at left 








| iy ronabaes hag. NEW design in 
oltage circuit breakers and 
witchgear has been an 
nounced, The result is a major ad- 
ance in this type of electrical equip 
improved per 
opera 


4 1OW 
associated 


terms ol 
greatly simplified 
ervicing, and the most com 


ment iW 
formance, 
tion and 

standardization in construction 
to date in the low volt 
breaker field 

w line of circuit breakers 

in 225 , 500-, and 1600 
the first Lo 


closure ol 


plete 
and assembl 
age powet 

Thi ne 


H00 units 


eireutt 


amp trame Ze Is 
nave 
Sreake! 
third smaller and 
than comparable 


have a 


manual 
As much as one 
5 per cent lighter 
they 
stored 


quick-make 
contact 
unit also 

driven 
electric 


new motor 


energy stem for breaker 
closure 

New switchgear is the smallest in 
frontal area yet designed, and intro 
duces the first draw-out 
for low oltage break 
er Breakers can be moved from 
operating, to test and disconnect 
within their enclosure with 


( losed aoor 


power circuit 


position 
wits hyear cabinet doors 
permits 


out opening 
Reduction in breaker ize 
tacking of 600-amp breai 
ers in standard 90-in, high enclosure 
he new breakers and switchgear 
igned for commercial building, 
station 


four-high 


are dé 
plant and 
applicati mn for the 
trol and protection of motors, genera 
circuit 
powered 


ndustrial power 


switching, con 
formers, feeder 


electrically 


Lora, tran 
ther 
equipment 

Manufacturer claims these 
tage 1. quick-make manual closure; 
’, motor-driven stored-energy system 
for electrically-actuated models; 3 
reduced size and 
construction; 5. in 
trips; h. 
pull 
the 


and large 


advan 


greatly weight; 
1. sub-assembly 
terchangeable overcurrent 
automatic trip indicator; ‘ 

down handle which actuates 


There's a New Look 


for Circuit Breakers 
and Switchgear 


Fig. 1. This new low voltage equipment features first quick- 
make manual closure, first closed-door drawout both to test 
and disconnect positions, parts standardization including sub- 
assembly construction of breakers. Grouping here shows four- 
high stacking of 600-amp breakers in standard 90-in. high 
enclosures, made possible by reduction in breaker size 


Fig. 2. Closed-door drawout is done by 
inserted through 
breaker front 


turning small crank 


lift-shutter opening in 


Fig. 3. Frozen action shots showing 
operation of pull-down handle to ob- 
tain quick-make by storing energy in 


springs. Bottom, energy is released 


stored-energy closing system. The 
handle’s design prevents accidental 
breaker tripping. 

Quick-make closure, formerly avail- 
able only on. electrically-operated 
breakers, now is a standard feature 
of all manual breakers in the new 
line. A spring-action mechanism pro- 
vides the manual quick-make action. 
It is powerful enough to close the con- 
tacts safely against a full short-circuit 
fault current 

First 90 per cent of travel of the 
new pull-down handle stores energy 
in the spring. Only in the last 10 per 
cent of travel is the stored energy 
released to close the contacts. Thus, 
for the first time on manual 
breaker life and operator safety do 
not depend on the operator’s arm and 
brain. 

Electrically-operated models in the 
new line have, in addition to the 
basic manually-charged mechanism, 
an actuating motor. This motor- 
driven stored-energy system requires 
only 10 amp from a simple power 
source, such as an ordinary lighting 
circuit. Energy for closing is pre 
stored; closing time is five cycles 

Four-high stacking of the 600-amp 
breakers is made possible by one- 
third reduction in height of this 
breaker, and the height of the 1600- 
amp size breaker has been reduced 
by one-fourth. Compartment width, 
over the entire line, is said to be less 
than that of other makes 

Breaker weight also has been re- 
duced; the weight of the 600-amp 
breaker by 30 per cent, and a 55 per 
cent reduction in the weight of the 
1600-amp size 

For more information on this equip- 
ment, write The Editors, POWER EN- 
GINEERING, 308 E. James St., Bar- 
rington, Ill., or mark Circuit Breakers 
on the inquiry card found elsewhere 
THE END 


ty pes, 


in this issue 





Use Your Operating and 
Maintenance Manuals 


Do you get the manuals you want from the contractor who did 
your job? Here's an example of a complete manual covering 
the installation and operation of a 250-ton refrigeration plant 


\ ANUFACTURERS usually fur 
nish many type s ol 
and literature with their equipment, 
the number depending on the com 
of the equipment This data is 
who 1s 
who to install the 


drawings 


plexity 
given to the purchaser, usuall 


the contractor, 


equipment. In many cases, t ult 
' 


equipment w 


ts of data at the 


mate owner ol! tne 
lemand dupli ate se 
ime time it 
his specifi pur 
pose of double-checking or pace 


conflict 


lurnisnec the cor 


tractor. 


clearances, floor-loa lings, 


and for assul! 


‘ 


with other equipme nt, 


ng the completeness of a file on the 


equipment being installed 

What happens to all of the installa 
tion drawings, instructions, 
operating procedures, start-up in 


erection 


structions, shop drawings, and other 


information accumulated 
The draw 
man in charge of 


valuable 
along the way 
ings went to the 
that phase of the work; and why not 
He’s the only one who should be in 
terested in such matters. But is he? 
Of course not; the power engineer 
who is responsible for operations 
after installation wants to know 
all about how the equipment went 
together, for future reference. 


erection 


What to Include in the Manual 
How about the complete parts list 
This document tells 
what items 
installation. 
drawn and 


or packing slip? 
the power engineer just 
constitute a complete 
Shop drawings as 
as built, are invaluable documents 
lor the power files. But 
what happens to the originals, and 
where do the field corrections get 
recorded? It is safe to say that prac 
tically every engineer who has gone 
through an equipment 

has had to do 
digging to unearth all the documents 
which rightfull 
nent files after completion of the job. 


ll gestures a 


engineer s 


installation 


project considerable 


helong In nis perma 

One of the best good N} 
contractor can make is to assemble a 
complete set of all papers pertaining 
to the installation of a piece of equip 
ment, and present it in bound form 
to the engineer in opera 
do just 
erlook this im 
alter the equip 
ment has been accepted by the owner 

Just what 
operating and maintenance manual? 
the in 


charge ol 


tions. Some contractors tnis, 
but many 


portant respon sibilit v 


others o 


constitutes a good 
Jased on a case involving 
250-ton refrigeration 


one ol Ne W York's 


buildings, we list the 


, 


stallation of a 
compressor, in 


most lamou 


contents of the manual presented to 
the owner by the installing con 
tractor, at completion of the job. We 
find documents betwee! trie 
covers of this invaluable manual 


these 


Schematic piping 
valve chart 
Mfgr’s. dwg. « 
arrangement 
Migr’s. dwg. 
piping system. 
Mfigr’s. dwg. ol control | 
instrumentation. 
Mfgr’s. dwg. of 
alve assembly. 
Mfgr’s. dwg. of 
diagram. 
M fgr’s. 
oll coolers. 
Mfgr’s. dwg. of gear red 
line. 
Mfgr’s. 
diagram. 
Mfgr’s. dwg. of motor starter! 
Mfgr’s. dwg. of differential cor 
trol. 
Migr's. 
piping. 
Mfgr’s. dwg. of freon relief piping 
and valve. 
Mfgr’s. dwg. of air piping for auto 
matic operation, 
Mfgr’s. dwg. of basic electric 
ing diagram. 
Mfgr’s. dwg. of piping and 
for freon purge system. 
Complete parts list of items not 
part of assembled unit. (11 page 
Manufacturer’s = service manual 
75 pages 
Apparatus bulletin by control in 
strument manulacturer. 
Outline drawing of motor 
Wiring diagram of motor 
Manufacturer’s specifications, op 
erating instructions, outline dravy 


ings, ete covering 


| sten 


relrigera 


sper 
enema 


dwg. of water 


dwg. of driving 


dwg. of gage and control 


tarte! 


tarter 


centrifugal 
pumps. 

Instructions on shaft se 
tion and maintenance 

Lubrication instruction 

Recommended minimum 
parts list, as furnished by con 
manulacturer, and requé 
owner, 

Complete set Ol 
drawings. 

All of these papers, with the 
the piping drawing 
neatly bound in a stiff-back 
and properly labeled. A 
transmittal accompanied the manual 
and was bound into it as a permanent 
reminder. This served to remind the 


KCep 


were 
binder, 


letter ol 


tion ol 


installing 
case another com 


power engineer who the 
contractor Was, In 
pressor had to be installed at a later 
date. 

The 
be wasted, 


manual can 
powet! 


Value ol such a 
howe or, il the 
book a 
files it 
keeping 
manual serve important 
a record of all the parts 
installa 


imply gives the 


engineer 


once ove! lightl and 


away in some lor sale 
Che 
lunetion i“ 
tituting tne 
tion, and asa et ol operating instruc 
The engineer should 
make certain that all shift operating 
conversant with 
proce 


place 
two 


con complete 


tion powel! 
engineers are ful 
operating and maintenance 
dures outlined in the manual; other 
Wise, they cannot be held responsible 
or equipment failures due to lack of 
pecific instructions. If possible, two 
complete manuals should be fur 
nished; one for the permanent file in 
the power engineer's office, and one 


for the use of the shift engineer 


Make Manuals Complete 

Some companie make it manda 
tory that these manuals be furnished 
Too often, however, the individual 
pieces are furnished spasmodically, 
as they are received from the various 
sources, This usually results in a wide 
distribution to numerous cubby 
holes around the plant, or to the 
“circular file’. The documents con 
tained in a manual of this type are far 
valuable to be treated so care 
lessly 

After 
manual, the 
crease its 


too 


receipt of a well-compiled 
power engineer can in 
alue by adding his own 
statistical data and cost information 
Just a page or two of special notes 
would help a lot for future reference; 
such break 
down, ariance from installation 
tandards, dates of installation start 
completion, actual refrigerant 
unusual installation details, 
other pertinent information 
alue at a later date 
useful 

manufacturers 
take a friendly tip from 
following up to see that 
putting the 
ible use. A few 
been com 


a number 


items as detailed cost 


and 
charge, 
and any 
that might be of 
All of this will be 
Contractor 
might well 
al! thi 9 bh 
tne power! 
data Lo best po 
alter the 


and 


engineer 18 


iob has 
will have 
ome complaints 


month 
pleted, the owner 
and , 
attention A goodwill 
follow-up Call, by both the contractor 
and the manufacturers, will pay 
handsome dividends; might also lead 
business THE END 


of questions, 


that need 


to some new 
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How to draw the line on ashpit maintenance 
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“Let’s put Kaocrete here~ 


It has 


to abrasion, 


Relining needed for tough ashpit service 


consuming 


isi\pits is expensive and time 
*hat’s 
and industrial companies are 
specifying a heavy-duty refractory 
castable B&W Kaocrete D 
On job after job, it has withstood the 
attack of 
jets, rakes or shovels 


u hic h 
Re Jractory 


unusually high resistance Bulletin R-40 
BA u Kaocrete 


lor lini 


why more and more 
gives 


Send 
data 


Castable 


/BABCOCK 


jor 


erosion and spalling It saves time be 
on 


utilities 


cause it can be poured or gunned into ashpit 


less severe abrasive o1 


s&W 


place For 


Sut h as 


erosive conditions recommends 


heavy abrasive or erosive Kaocrete A 


sprays. 
P Get the facts and figures on these B&W 





The reason? Specially designed Kao 


crete D has the strength and hardness 


BaW REFRACTORIES PRODUCTS: 


B&W Allmul Firebrick «¢ 


Refractory Castables from your local 


B&W Refractories Engineer. 


B&W 80 Firebrick 


@® B&W Junior Firebrick @ B&W Insulating Firebrick @© B&W Refractory Castables, 


Plastics and Mortars @ 


B&W Silicon Carbide 


For more data circle 550 on Post Card 
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Which packing 


for longer life in valve stems? », 


...- for heavy fluids, steam, water and gas... 
it’s J-M Jewett’ 


Strong, tough Jewett has been proven the ideal packing for heavy 
duty valve stem service against crude and heavy oils, tar, molasses 
and other heavy gummy fluids. It also provides efficient sealing 
against steam: fresh or salt, hot or cold water: air; gas and some 


chemicals requiring a packing free from rubber. 


The basis of Jewett’s exceptional durability is its construction of 


high-quality long fibre asbestos yarn with fine copper wire inserts. 
This yarn is braided over a lead ribbon core and formed square. Style 
10 is treated with a heavy bodied, heat-resisting lubricant which 
won't bleed in valve stem service. Furnished graphited in coil or ring 


form in sizes from 4%” up. 


... for superheated steam and gases to I200F 
it’s J-M High Temperature 


When valves are operating in high temperature service, your best 
packing choice is Johns-Manville High Temperature Style 397. It 
retains its resilience, holds a tight, lasting seal against superheated 
steam and dry gases under elevated pressures and temperatures 
up to 1200F. 

To obtain this high sealing efficiency, Johns-Manville braids 
asbestos yarn of high purity over a plastic core of special heat resist 
ant composition. For extra strength, the yarn is reinforced with tough 
heat and corrosion resistant Inconel wire. The packing is formed 
square and then lubricated with graphite. Furnished in ring, coil and 


° ” 
spiral form in sizes 4" tol’. 


Your local J-M distributor carrics full stocks 
of Jewett, High Temperature and other packings 
Call him today or write Johns-Manville, Box 
14, New York 16, New York. In Canada, Port 
Credit, Ontario 


Johns-Manville PACKINGS, GASKETS and TEXTILES 


For more data circle 551 on Post Card 
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Photo above shows a shipment of four Keeler Type 


CPM steam generators leaving the factor for quick 
J } Y j 


hook-up in a railroad shop installatior 


KEELER CPM 


tube spacing provides 
full heat transfer 





AAMAS Type CPM 


CP for gaseous 


raft, pressurize 


A modification of the 1 fuels use. Ar 

economical forced d complete wit 
f 

burning equipment ressures to 500 


psi steam capa 














The KEELER (‘PM STEAM GENERATOR 1S a modifi complete ly envelope the tubes a they travel from 
cation of the popular CP Boiler in the package field, furnace to outlet. Wide and narrow spacing in the 


developed with a pressurized furnace for forced draft tube bank is another CPM feature—-permitting quick 
replacement of any tube, when necessary, without 


operations 

Typical of this package steam generator’s feature disturbing any other tube. 
is the “staggered tube spacing” illustrated above, The Krecer CPM is an economical package steam 
with water tubes positioned at right angles to the generator, completely steel encased and insulated 
gas flow. Ful! heat transfer is assured with this ar- with water cooled furnace. Write for illustrated 
rangement—the gases or products of combustion — bulletin containing full specification 
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A date long to be remembered as a milestone 
in our expanding nuclear technology. On this day, 
after many months of scientific investigation, plan- 
ning and construction, the Experimental Boiling 
Water Reactor reached full power generation. 


This reactor, dedicated to the peace and 
prosperity of mankind, employs a promising new 
system for the generation of power from nuclear 
fuels. Operating on a direct steam cycle, it elimi- 
nates the need for intermediate heat exchangers 
and permits operation of the reactor at a pressure 
no higher than that required for the turbine gener- 
ator system 




















The primary advantage of this “direct-boiling” 
reactor is the simplicity of the reactor itself and 
associated power system. In the simplest terms, 
the reactor is operating as a boiler. Nuclear energy 
liberated by a chain reaction heats the uranium 
metal fuel plates, which, in turn, transfer the heat 
to the water around them. This is diagrammatically 
shown in the sketch at left. Part of the steam pro- 
duced, af the proper pressure, is used for the 
generation of electricity 


The continuous removal of corrosion products 
from the water in the reactor vessel is the function 
of the reactor purification system. This all-stainless 
steel system removes water from the bottom of the 
reactor and, after cooling, delivers it to the ion 
exchange columns. The resin exchange beds re- 
move all ionic impurities. Purified water is then 
pumped back with the feedwater. This ion exchange 

ystem consists of two Graver rubber-lined, mixed- 
bed units, 20” dia. x 84” high, having four inches 
of lead shielding and weighing about 18,000 
pounds each 














Graver also furnished a second separate ion 
exchange, or demineralizing, system for the treat- 
ment of makeup water. That system has two rubber- 
lined, mixed-bed units, 24” dia. x 9'0” high, and a 
complete regeneration arrangement 


Although only a small part of an important 
project, both of these systems had to meet. the 
extremely high requirements of engineering, con- 
struction and performance required in all Atomic 
Energy work — another example of Graver's high 
engineering standards for water treatment 
equipment. 
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A section of POWER ENGINEERING covering current and forthcoming 
developments in the field of Nuclear Power throughout the world 


ANDREW W. KRAMER 


Editor 


This 12-page ATOMICS section has a long and interesting history. Without 
doubt, ATOMICS is the oldest publication in the field of nuclear energy because, 
in one form or another, it has been published continuously since September 1945 
As far as we know it antedates all other atomic publications 

The news of the explosion of the atomic bomb over Hiroshima rocked the 
world on August 5, 1945. Less than a month later, in the September 1945 issue 
of POWER ENGINEERING, we published a 12-page special section containing three 
articles giving a preliminary explanation of this strange new force. First, there 
was an article entitled, “Atomic Energy is Here,” a very brief history of the 
development of the atomic bomb. A second article under the title of ‘Uranium 
and Atomic Energy” reviewed the history of atomic research and presented a 
detailed description of the fission of uranium. Finally, there was an article by 


Edward U. Condon on "Atomic Bombs and the Future.’ 
By the time the next issue of POWER ENGINEERING went to press, the famous 


Smyth Report had been released and based on the information in that report we 
presented the first of a series of five articles on the theory and development of 
the atomic bomb and the possible application of nuclear energy in the field of 
power generation. All of this material appeared in consecutive issues under the 
general heading of ATOMICS and was later reprinted as a 32-page booklet. 

From that time to the present, ATOMICS has been published regularly either 
as a section in POWER ENGINEERING or as a separate publication. Until May 1949 
it ran as a special section in POWER ENGINEERING. Then, it was removed and pub- 
lished as a separate 32-page magazine devoted not only to nuclear power but 
to all other aspects of nuclear science as well. More recently ATOMICS has been 
published as a technical letter for engineers in industry 

During the 12 years since Hiroshima, POWER ENGINEERING has published ma 
terial on virtually every aspect of nuclear energy from basic nuclear theory 
to detailed descriptions of nuclear power plants. The Editor has had a long and 
close association with every phase of nuclear research and development. In 1946 
he was a member of the Bikini expedition to report on the first atomic bomb tests 
in the Pacific, and since 1951 he has been a member of the Advisory Committee 
on Industrial Information of the AEC. His thorough knowledge of this field has 
been reflected in his many articles 

Nuclear power is now entering the first stages of practical development. In 
this country, Shippingport Station is scheduled to go into operation early next 
year. In Great Britain where the fuel situation is much more critical, Calder Hall 
Station has been in service for over a year and, as indicated by the article on 
Dounreay in the November issue of POWER ENGINEERING, the world’s first large 
fast reactor will be completed in the north of Scotland, late in 1958. On the conti- 
nent, several European nations have plans for nuclear power plants in progress. 

Because of this steadily increasing practical use of nuclear energy throughout 
the world we have decided to re-establish ATOMICS as a section in POWER 
ENGINEERING. It will appear in every other issue and, it will endeavor to cover all 
aspects of nuclear development in language that practical engineers can under- 
stand. We sincerely hope that you will find it of interest. 
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ETR—AEC’s Newest Test Reactor 


The new $14,000,000 Engineering Test Reactor at the Idaho Testing 
Station of the Atomic Energy Commission has the highest power rat- 
ing and heat flux of any test reactor in the world. It has many novel 
features, including black and grey bottom-driven control rods and 
the use of boror poison in the fuel to minimize reactivity changes 
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Why Test Reactors? 

Now whzy is this test reactor so im 
portant? As is well known the AEC 
has had a Materials Testing Reactor 
MTR) in operation for about five 
ears, and this has been used to 
study the effects of intense nuclear 
radiation on materials of various 
kinds. So, just how this new 
Engineering Test Reactor differ from 
the Materials Testing Reactor? 

In general terms, the difference is 
that the materials testing reactor is 
more suitable for small 
samples of materials and for experi- 
ments which fall in the research class 
ification while the engineering 
reactor is able to irradiate much 
larger quantities of materials and is 
suitable for experiments de- 
signed to provide engineering in- 
formation and performance data. 
Test reactors are needed in order to 


does 


tests on 


test 


more 


Aerial view of the Engineering Test Reactor buildings and the general area at the National Reactor Testing Station 


determine in advance of their actual 
use in power reactors the effects 
which nuclear radiations would have 
upon various reactor materials, fuels, 
coolants, and components. They pro- 
vide intense sources of neutrons and 
gamma radiations in which to irradi- 
ate materials. They provide regions 
in which high energy neutrons pre- 
dominate, other regions in which the 
neutrons have been slowed down to 
thermal energies and still others in 
which intermediate energy neutrons 
predominate. 

Thus, effects which are peculiar to 
the energy of the neutrons may be 
studied by placing the materials in 
the appropriate region. Not the least 
important is the ability of test re- 
actors to pro ide environments which 
are at least equal in severity to, and 
often more severe, than those which 
are expected in the power reactor for 
which the material being tested is to 
become a part. This is done by plae- 
ing samples to be tested in a tube 
which passes through the test reactor 
core. This tube, generally known as a 
loop, has its ends connected through 
piping to the region exterior to the 
test reactor tank. Provision is then 
made to circulate through the loop 
the same coolant which would be 
used in the power reactor and to op- 
erate at the same temperature and 
pressure as in the power reactor. 

It is sometimes suggested that 
power reactors might be used for 
irradiation testing, thus reducing the 





need to build test reactors. This, 
however, is not an acceptable alterna- 
tive. Power reactors will not provide 
the versatility which is needed for 
test purposes. They are designed to 
provide firm power, and deviations 
from the operating pattern to favor 
an experimental irradiation are not 
likely to be welcomed. It is clear that 
these needs have to be met by re- 
actors specifically designed for testing. 

Dr. Kenneth Davis, Director of 
Reactor Development of the U. S. 
Atomic Energy Commission estimates 
that between now and 1980 there will 
be installed in the United States, a 
total of some 227 million kilowatts of 
power reactor capacity. If one as- 
sumes the average electrical capacity 
of reactors involved in these installa 
tions to be 100 mw, the number 
of reactors to be installed in each 
five-year period would be as follows: 


No. of 100-mw Reactors 
Period Installed During Period 
1956-60 8 
1961-65 42 
1966-70 186 
1971-75 663 
1976-80 1373 


Total 2272 « 100 227,200 mw 


To meet the demands of these 
power reactor growth predictions, 
Dr. Davis estimates that the United 
States will need the following number 


of test reactors: 


Total Number 
Period Test Reactors 
1956-60 2 
1961-65 7 
1966-70 12 
1971-75 15 
1976-80 17 


Total 53 


This table makes allowance for 
decreased testing requirements due 
to duplication of reactor types and 
increased technical knowledge. 


Engineering Test Reactor 

The Engineering Test Reactor is a 
very highly developed device. It in- 
corporates every recent advance in 
the test reactor art and represents a 
considerable improvement over its 
predecessor, MTR, built only five 
years earlier. Much was learned from 
the operation of MTR and we can 
assume that we will learn in a similar 
fashion from the operation of the 
ETR. It also will represent a step in 
the evolution of test reactor design 
and wili be followed in the years to 
come by still more advanced units. 

ETR is unique in that it contains 
within the core region a very large 
number of experimental facilities. 
This point is illustrated in Fig. 2 
which shows a cross section of the 
reactor through the pressure vessel. 
Starting in the central region is the 
reactor core with the 49 fuel elements 
marked with parallel horizontal lines, 
the 16 control elements designated by 
circles and the experimental facilities 
shown as black areas. The reactor 
core occupies a matrix of 100 3 in. by 
3 in. squares and, of these, the experi 
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Fig. 2. Plan schematic of ETR. Core facilities include one 9 by 9-in. hole, one 6 by 
6-in. and four 3 by 3-in. holes. In the reflector are two 6 by 6-in. holes and six 
3 by 3-in. plus numerous basket holes. These test holes are all surrounded by fuel 


mental facilities occupy 31 positions 

As shown, these facilities consist of 
three 6 in. by 6 in. experimental holes, 
four 3 in. by 3 in. holes, one 6 in. by 
9 in. facility and one 9 in. by 9 in 
experimental region. Each of these 
facilities is surrounded by fuel and 
all except two of the 3 in. by 3 in 
facilities are through holes. This 
means that an experiment enclosed 
in a pipe may enter the 
vessel above the core, go completely 
through one of the experimental! holes 
come out under the grid plate which 
supports the core and leave the pre: 
sure vessel at the bottom. Thus, it i 
possible to arrange experiments in 
the form of self-contained loops which 
pass completely through the reactor 
core region and which may contain 
such components as flow meters, 
pumps and heat exchangers. 

Outside the core region and sur 
rounding it is a slab of beryllium 
reflector which contains additional 
experimental holes into which cap 
sules containing materials may be 
placed. The reflector also contains 
two regulating rods shown as black 


pressure 


circles. One of these rods acts as a 
spare so that only one regulating rod 
is used at a time. 

The whole assembly just described 
is contained within the inner reactor 
tank with the space between the tank 
and the aluminum reflector pieces 
filled with aluminum filler 
Cooling water is made to flow through 
the core, beryllium and aluminum 
reflector pieces and back up through 
the internal thermal shields located 
between the inner reactor tank and 
the pressure vessel 

It would be desirable if the pressure 
vessel could be made the same size 
as the inner reactor tank. However, 
at the normal power levei of 175 mw 
of heat generation in the fuel section, 
an extremely high flux of gamma 
radiation is produced and this causes 
a very high rate of heat generation 
in materials placed near the core. 
In order to reduce the resulting 
thermal stress in the pressure vessel, 
the pressure vessel is made consider 
ably larger than the inner reactor 
tank. The space between the pressure 
vessel and the inner reactor tank is 


pieces. 





aa 


Fig. 3. General interior view of the ETR looking down on the reactor floor. Top 
plug of the reactor is in place. The plate type covers are in place over the experi- 
mental access holes. The white blocks on floor are removable concrete shields 
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Control System 

The Engineering Test Reactor ha 
a control which relies upon 
16 control rods and a regulating rod 
Four of the control rods are conven 
tional, thermally black, poison rod 
i.e., essentially all thermal neutrons 
which strike them are absorbed. It is 
expected that during normal opera 
tion, these four black safety rods will 
be out of the core and will be used 
only in the event that a scram occurs 
or a shutdown is desired. Operational 
shim control of the reactor is accom 
plished through the use of the remain 
ing 12 grey rods. The grey rods are 
designed so that the absorption and 
scattering cross sections approximate 
closely the absorption and scattering 
cross sections in a normal fuel rod 
However, there is no fissionable ma 
terial in the poison section of the grey 
rods. Thus, the major effect of a grey 
rod insertion is to remove the source 
of fission neutrons. However, because 
of the large diffusion length of fast 
neutrons, the neutron flux distribu 
tion is not perturbed severely as 
would be the case if a black control 
rod were used, The grey rods, there 
fore, are designed to meet the objec 
tive of minimum distortion of flux 
near experimental facilities. 

The grey rods are, of course, not as 
strong in terms of reactivity effect as 
the black rods. Twelve grey rods have 
a strength of approximately 12 per 


yvstem 


Fig. 4. Complicated control rod drive 
mechanism at the extreme bottom of 
the Engineering Test Reactor, look- 
ing up from the control rod access room 


cent, whereas the four black rods con 
trol about 13!4 per cent in reactivity. 

In addition to the grey and black 
the ETR also utilizes a regulat 
ing rod. This is a circular rod ap 
proximately 1%, in. in diameter and 
made of containing 
boron. The regulating rod is located 
in the reflector region and is designed 


rods, 


stainless steel 


to have eness of about 0.3 
per cent in reactivity. It is driven by 


O BY stem So as to compensate 


an effectiy 


for small changes in the reactor and 
keep the power level constant 
An interesting feature of ETR is 


the use of burnable poisons in the 
fuel. The fuel elements are flat plate 
aluminum-uranium assemblies simi- 
lar in construction to the fuel ele 


ments of MTR. They are 36 in. long 
and contain approximately 255 gm 
of uranium-235 together with 1.55 
gm of burnable poison elemental! 
boron. Each element has 19 0.05 
in. thick 2.626-in. wide flat plates 
that are brazed into aluminum side 
plates so as to form a 3 by 3 in. as 
sembly. Each fuel plate consists of a 
homogeneous enriched-uranium-alloy 
core, 0.02 in. thick, completely clad 
with a 0.015 in. layer of aluminum. 
The burnable poison is contained in 
the cladding. The cladding is bonded 
to the uranium core by a hot-rolling 
process to insure adequate contact 
between. the two parts 

The operation of the burnable 
poison is simple in concept. At the 
start of the operating cycle, the boron 
in the core is a parasitic absorber 
which decreases reactivity. As the 
reactor operates, fuel is depleted but 
so is the boron. The boron concentra 
tion is adjusted so that the boron 
burns at such a rate that the reactiv 
ity excursion, due to fuel burnup, is 
greatly reduced. One has considerable 
freedom in setting the fuel and boron 
loadings, and can, in fact, cause an 
initial increase in reactivity if enough 
boron is placed in the fuel element so 
that the burnup of boron overcom 
pensates for the burnup of fuel. In 
the case of ETR, the boron concen 
tration for the initial startup core 
was set at the minimum amount 
required in order to achieve a 20-day 
running cycle using the 12 grey rods 


Pressure Vessel 

The pressure vessel of ETR was 
designed to contain a fuel element 
and control experimental 
components, internal thermal shield- 
ing and cooling water at 250 psig and 
200 F. The vessel has a diameter of 
12 ft at the top and & ft in the lower 


system, 





end. It is made of carbon steel clad 
on the interior with stainless steel. 

The vertical load is carried by a 
series Ol support points at the vessel 
transition midway between the cool 
ant water headers. This support con- 
sists of a series of flat plates fastened 
to the vessel and sliding on flat plates 
resting on a bed plate and anchored 
to the concrete. Studs in slotted holes 
keep the vessel from rotating or mov 
ing laterally. 

The thermal shielding consists of, 
a, four concentric cylinders of Type 
around the core 
and inside vessel, b, the vessel wall, 
c, an external steel plated and lead 
filled shield cooled by water in stain 
less steel tubing. These shields reduce 
the incident radiation on the concrete 
biological shield to a relatively low 
amount and the circulating water 
in the vessel and the external thermal 
shield removes most of the heat 

Inlet cooling water flows through a 
single 36-in. nozzle opening into 
an internal flow distributor. Outlet 
is through another 36-in. nozzle 
The primary coolant system is based 
on a reactor inlet temperature of 
110 F, 44,000 gpm and 200 psig. 
The coolant system for the ETR is 
of the double loop type. Deminer 
alized water in the primary loop 
passes through the reactor and the 
tube side of shell-and-tube heat ex 
changers. This system incorporates 
emergency cooling capacity, bypass 
demineralization and degassing equip 
ment. The secondary loop rejects the 
heat to the atmosphere through a 
cooling tower. 

There are four banks of 
changers each in parallel, each bank 
being stacked in a vertical plane. All 
parts in contact with primary water 
are constructed of Type 304 or 304 
ELC stainless steel. The space be 
tween the double tube sheets is con- 
nected to a drain, preventing any 
leakage from the primary to the sec 
ondary sides at the ends of the tubes. 
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Coolant Shielding 

Because of the radioactivity in 
duced in the primary cooling water 
in its passage through the reactor it 
was necessary to provide shielding 
for the coolant piping and the heat 
exchangers. Between the reactor ves- 
sel and the heat exchanger building 
the primary coolant piping is in a 
50-ft tunnel having a minimum of 
1-ft of high density concrete shielding 
in all directions. Several nuclear re 
actions make the cooling water radio 
active. Most important from the 
point of view of shielding are the ones 
that form N" and Na*. Both of these 
isotopes have long enough half lives 
and sufficiently energetic gamma rays 
to require shielding 


Fig. 6. Workmen lowering ETR grid 
plate into 35 ft deep pressure vessel 
Situated in an inner tank this plate sup- 
ports the reactor core assemblies and 


the beryllium and aluminum reflector 


Fig. 5. Cutaway view of ETR. Reactor building consists of 5 


floors, 2 below 


ground. At the left is the T-shaped water canal for storing radioactive material 
removed from the reactor vessel. Heat exchange wing is shown at the far right 


The O n,p N 
duces 7 second N This is not a 
long-lived activity. However, since it 
produces 7-Mev gamma radiation it 
must be shielded if the delay time 
between leaving the core and enter 
ing an inhabited area is less than ap 
proximately 2 minutes. In the case of 
ETR, the total primary-coolant-cycle 
time is slightly over 1 minute so 
the cooling water requires shielding 
throughout the cycle. The radio 
active sodium, Na* has two different 
origins: (1) Natural Na”, present in 
the water as an impurity, absorbs a 
neutron to become Na 7) 
aluminum atoms in the cladding of 
the fuel elements will, upon absorp 
tion of a fast neutron, eject an alpha 
particle leaving a sodium atom 
Al nw) Na™ If the aluminum 
atom is near enough to the surface of 


reaction pro 


the metal that is in contact with the 


cooling water, the recoil energy of the 
reaction is enough to eject the radio 
active sodium atom into the water 
The radioactive sodium has a half 


life of 15 this radio 
activity is still present long after the 
N'* activity has disappeared. The 
high-purity ETR cooling water will 
have approximately 0.25) ppm_ of 
natural sodium as an impurity. Cal 
culations indicate that 10 per cent of 
this sodium results from this impur 
ity and 90 per from the recoil 


hour hence 


cent 


odium. 


Design Considerations 

The Engineering Test Reactor is 
characterized by high specific power, 
high heat and neutron fluxes, and 
rigorous mechanical design consider 
ations. This reactor calls for a heat 
flux of 1,150,000 Btu/ft® hr. No 
reactor so far has approached these 
under normal operating 
conditions. This coupled with the 
need to perform accelerated tests of 
nuclear fuel and materials in a variety 
of atmospheres, all within the active 
portion of this core, make this reactor 
a very complex device, indeed a test 
reactor of such high power and com 
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With this con 
cept in mind, it was decided that 
ETR would be designed for the max 
imum power that could be produced 
and still heat from 
the fuel elements to the 
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great that the 
within the reactor is 
reduced to a level which will prevent 
rapid testing of the engineering ma 
terials under investigation. The cycle 
which resulted from this requirement 
is approximately 20 days of operating 
life between normal refueling periods 


shortness of the oper 


ween refueling periods 
amount ol 


life must not be so 


neutron flux 


Fig. 7. Specific design 
conditions of the En- 
gineering Test Reactor 
This shows the 
temperature in the hot- 


surface 


test element in deg F 


Another feature which desir 
able was to make the top of the core 
as accessible as possible. This feature 
was needed in refueling and 
vicing. The first effort aimed at 
reducing the complexity of the equip 
was that of 
placing the drives for the control 
rods below the taking 
through the bottom head and, there 
fore eliminating all drives and ex 
shafts in the upper tank 
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tension 
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4 reactor such as the ETR con 
large amounts of fissionable 
material in the experimental spaces 
proper. The 
control of such a core is a matter of 
part ol 
there is 


tains 


“ well as in the core 
careful consideration on the 
the designer to be sure that 
no possibility of having a portion of 
the reactor operating independently 
of the balance of the core. This means 
that for safe design the control rods 
should be distributed over the core, 
and particularly when using a grey 
type of rod, the distribution should 
be such that an experiment which 
could be of large reactivity itself may 
one or 


be adequately controlled by 


more of the reactor controls 
Location of the rod drives and the 
experimental equipment within the 
KTR posed a problem because of the 
difficulty of placing all of the equip- 
ment for the various penetrations 
within the small space allotted at the 
bottom of the reactor. The spacing 
which resulted is illustrated in Fig. 2 
which shows the location of the vari- 
ous control rods with respect to the 
experimental spaces. The placement 
of the rods as close together as this 
was accomplished by removing the 
drive motor from the in-line portion 
of the drive and rod and placing it to 
one side with the use of an extension 
shaft to drive the rod mechanism up 
or down 
This, 


briefly, covers only a few of 


the many extremely interesting fea 
tures of this remarkable research tool 
Naturally, it involves many other 
details of design which cannot be 
described in a single article of this 
length. As already indicated, no re 
actor to date has approached the 
operating requirements set for this 
reactor and there was little experi 
ence on which to make any conserva 
tive extrapolation. Of the three ETR 
variables that could be chosen by the 
designers, two were taken at their 
highest practical values. Water veloc 
ities of 35 ft per see and 
pressure of 200 psia appeared reason 
able extensions of MTR technology 
The third variable, inlet tempera 
ture, was selected to provide an 
adequate margin below saturation 
temperature. Specific design condi 
tions are shown in Fig. 7. The results 
are based on an inlet temperature of 
110 F, a maximum heat flux of 
1,150,000 Btu ft? hr, a maximum 
average neutron flux ratio of 2.5, 
and a heat transfer coefficient of 
about 9000 Btu hr ft® degrees F 
The curves in Fig. 7 show that the 
maximum surface temperature is 90 
F below the corresponding saturation 
temperature 

The ETR project occupies an area 
of eight acres. The principal facilities 
consist of five adjoining buildings 
covering a total of 45,000 sq ft, a 
separate pump house and a cooling 
tower. Since ETR is located adjacent 
to the Materials Testing Reactor 

MTR) area which includes complete 
utility systems and supporting facili 
ties such as laboratories and shops, 
many ETR utility systems are inte 
grated into the MTR systems. In 
certain cases the existing MTR facili 
ties were provided with additional 
capacity. 

Construction of the FE’. R was com 
pleted 22 months after the pouring of 
the first concrete. Delivery of fabri- 
cated equipment, especially those 
items made of stainless steel, was the 
determining factor in the completion 
date of August 1957. Close tolerances 
both in fabricated well as 
installation of equipment, required 
extreme care but conventional prac- 
tices could be used throughout. Con 
struction activities were maintained 
during the winter months by means 
of special protective measures. Con- 
crete pouring schedules were main 
tained even when the weather reached 
the low of 36 degrees below zero, F. 
The cost came to a grand total of 
$17,300,000. This figure included 
$2,700,000 for engineering develop 
ment and inspection, but the total 
cost was well under the $18,500,000 
originally budgeted for this pro 
ject. 

This splendid record of design and 
construction was accomplished by 
extremely active liaison and coopera- 
tion between the AEC’s Idaho Op 
eration office, Kaiser Engineers as the 
architect-engineer-constructor, Gen- 
eral Electric Co as the nuclear desig 
subcontractor, and Phillips Petro 
leum Co as plant operator. 
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Characteristics of High-Temperature 
Nuclear Power Systems 


TOMIC POWER PLANTS based 
on the use of a fission reactor 
differ from conventional fossil-fuel 
fired plants primarily in the nature 
of the heat source. In the case of the 
coal or oil-fired plant, the heat source 
is a furnace in which the combustion 
of the fuel takes place. In the nuclear 
power plant, the heat source is a 
nuclear reactor in which the 
of uranium or plutonium produces 
the thermal energy 

The difference in the 
sources, however, 
the differences in construction 
two types of equipment. The 
difference lies in the possible tempera 
which can be attained in the 
two systems. In the case of the coal 
or oil fired furnace the maximum 
temperatures attainable by the com 
bustion order of 
2000 to say, 2500 degrees F. In the 
atomic plant, on the other hand, the 
nuclear reaction is capable of pro 
ducing temperatures ol millions 0 
degrees. As a consequence the control 
of a nuclear reactor is much more 
critical than the control of a fuel 
fired furnace where the temperatures 
and energy concentrations are much 
lov er 

Some idea of the energy concentra 
tion in a nuclear reactor can be had 
from the experiments with Borax I, 
the experimental boiling water reac 
tor of the Argonne National Labora 
tory at the Idaho National testing 
site. In the final test of this reactor 
a deliberate effort was made to de 
stroy it in order to determine the 
range of maximum safety in such a 
reactor. The most violent excursions 
of the previous year had caused some 
permanent deformation of the fuel 
plates of the core, but the plate tem- 
peratures did not approach the melt 
ing temperature. It was decided that 
the reactor, which by this time had 
fulfilled its other purposes, should be 
sacrificed in an experiment which was 
violent enough to melt the fuel plates 
For this purpose, a control rod worth 
1 per cent Keff was completely 
ejected from the reactor core. To 
increase the severity of the experi 
ment, it was run with the reactor 
water at room temperature. Although 
the ejection of the rod took only 
about 0.2 sec, the rod was only 80 
per cent out of the core when the 
reactor power reached its peak value 
The minimum period reached was 
‘) 0026 sec, 

This power excursion melted most 
of the fuel plates, burst the reactor 
tank, and ejected most of the contents 
of the shield tank into the air. The 
total energy of the burst was 135,000 

kilowatt and the 
peak 19,000,000 
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Curiously enough, despite the fact 
that such phenomenal temperatures 
and energy concentrations are pos 
sible, nuclear reactor power plants, 
so far, have operated at temperatures 
far below those normally used in 
conventional plant operation. The 
highest steam temperature of any 
nuclear power plant up to the present 
time is the 488 degrees used in the 
recently completed 5000-kw Argonne 
Boiling Water Reactor Plant. The 
reason for these low temperatures, 
of course, is due to the difficulty of 
building reactor elements to with 
stand higher temperatures. It is only 
within recent months that reactor 
designs have been proposed capable 
of operating at temperatures com 
parable to those attained in the 
furnaces of our large modern boiler 
furnaces, that is, in the neighborhood 
of 2000 F. 


New High-Temperature Reactors 

One of these is the helium-cooled 
pebble-bed reactor proposed by 8. T 
Robinson of Sanderson & Porter and 
the American Turbine Corp (POWER 
ENGINEERING, August 1957 This 
type of reactor would operate with 
a helium temperature of 1500 F and 
would be capable of producing steam 
at 1000 or 1100 F for use in our most 
modern turbines, or it could be used 
in conjunction with a 
gas-turbine system. A nuclear power 
plant using this type of reactor has 
been contracted for in Germany and 
is expected to be ready for operation 
by 1960. This project involves a 15 
mw net (electrical) plant 
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Fig. |. Aircraft Re 
actor Core which 
operated at pow 
er level of 2.5 
mw and at 1500 
F at Oak Ridge 
in 1954. This view 
shows the thermo- 
couple leads at- 
tached to bottom 
(Photo Union Car- 
bide Nuclear Co) 


Most interesting recent news con 
cerning high-temperature reactor de 
velopment, however, is in the de 
scription of a fused-salt reactor in 
volved in the aircraft reactor experi 
ment at Oak Ridge, Tenn. (now re 
ferred to as ARE.) Until May of 
this year, information concerning the 
fused salt reactor had been extremely 
vague. There were rumors that work 
on this type of reactor was being 
done at Oak Ridge National Labora 
tory but no details had been disclosed. 
A few months ago, however, at the 
first Inter-American Symposium on 
the Peaceful Uses of Atomic Energy 
held at Brookhaven National Labora 
tory, Dr. Alvin Weinberg, Director 
of Oak Ridge Laboratory dropped 
what was virtually a bombshell when 
he disclosed the fact that in 1954, 
Oak Ridge had built and operated a 
fused-salt reactor at 2.5 mw and at 
1500 F. This reactor had been part 
of the aircraft nuclear propulsion 
program which, of course, had been 
kept under strict secrecy 

This Aircraft Reactor Experiment 
involved a molten fluoride uranium 
235 reactor operating at extremely 
high temperature. The circulating 
fuel was a mixture of molten fluoride 
salts — Nak and BeF,, carrying UF, 
Dr. Weinberg compared this reactor 
with the aqueous homogeneous reac 
tor which is also based upon a liquid 
uranium fuel principle. He pointed 
out, however, that the advantage of 
the aircraft reactor as compared to 
the aqueous system is its ability to 
operate at much higher temperature 
and lower pressures 





Top view of fused-salt reactor showing 66 tubes which carry the fuel 
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Hexagonal shaped units 


through the core. Six upright pipes are the fuel inlets 


are the beryllium-oxide moderator reflectors (Photo, Union Carbide Nuclear Co) 


tion at lull power, it ran 
longer at full temperature but not full 
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moder He did sa however, that the trick 
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brought to full power opera 
tion on November 9, 1954 The ten 

perature ol the fuel ents ring the rem 

tor was 1200 F and it climbed to 
about 1500 F before leay 
core At 
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cnemicai-type reactor systems merit 
serious investigation, that even a 
high-melting-temperature salt mix 
ture can be used as a reactor fuel, 
and that one way to achieve economic 
nuclear power perhaps the sim 
plest way is to burn U-235 in very 
high-temperature devices like ARE 
in which the fuel is liquid The 
incentive for achieving a successful 
high temperature reactor that burns 
U-235 in liquid form is seen from the 
following considerations. If U-235 
costs $17 per gram, and if it can be 
burned without refabrication (i.e. in 
liquid form) in a very high-tempera 
ture reactor with a thermal efficiency 
of 35 per cent, the fuel cost, just as 
a straight burner, amounts to less 
than 2 mills per kwh. This is competi 
tive with the best conventional fuel 
costs. The trick is that the system 
must use fuel in fluid form because, 
if it were in solid form, reprocessing 
costs would make the fuel cost much 
yreater than 2 mills.’’ Dr. Weinberg 
said that high thermal efficiencies 
comparable with the best modern 
conventional plants can be attained 
The question of whether corrosion 
in fluoride systems can be held down 
sufficiently to allow a molten fluoride 
reactor to operate for many years 1s 
one on which Oak Ridge National 
Laboratory is now working. The 
fused-salt system resembles the liquid 
metal fuel reactor (LMFR) in many 
ways but the fluorides have one great 
advantage over bismuth: it is impos 
sible to carry enough thorium in 
solution in bismuth to make a blan 
ket, whereas a fluoride breeder blan 
ket material is available: ThF,-Li’F 
BeF,. Fluorides have several disad 
vantages however; first is their high 
melting point, 932 F. Furthermore, 
they are not as good moderators as 
heavy water and therefore require a 
greater concentration of U-235 
Thirdly, because the fluoride salts 
used are carriers, they absorb some 
neutrons and breeding ratios achiey 
able are less favorable than in heavy 
water systems. 

Dr. Weinberg said that if the work 
being done by a study group at Oak 
Ridge eontinues to develop favorably 
it is planned eventually to build an 
other reactor experiment to demon 
long-term 


strate the reliability of 
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Flow diagram of the ARE, showing core-cooling and reflector-cooling loops 





components and compatibility ol 
materials for application to molten 


fluoride central station power plants 


High Temperatures and Fusion 

While the possibilities of high 
temperature reactor systems are in- 
triguing, nowhere in the realm of 
modern research is the goal of high 
temperature more exciting than in 
the study of high-temperature gas 
plasmas and thermonuclear reactions, 
because, here, we are talking about 
temperatures of hundreds of millions 
of degrees temperatures which ex 
ist only in the stars. The primary ob 
jective of these techniques is to bring 
under control the process of the 
hydrogen bomb so that it 
peacefully employed for the produc 
tion of energy. This process called 
the thermonuclear reaction works 
by fusing together light atoms to 
form heavier atoms, with the result 
ant release of energy. This fusion 
process is not only the basic process 
of the hydrogen bomb but is also the 
accepted explanation ot the prodi 
gious energy production of the sun 
and other stars. 

As is well known, now, work in 
the field of thermonuclear research 
has been going on in the U.S., Great 
Britain, and Russia and while only 
relatively few facts have been dis- 
closed, there seems to be considerable 
optimism among the research work 
ers as to the ultimate success of the 
work. Whether this optimism is justi 
fied or not there seems to be develop 
ing an outline, or at least a shadow, 
of future scientific discoveries of po 
tentially great significance 

In the United States, most of the 
work in this field has been done by 
the Atomic Energy Commission but 
until recently virtually nothing was 
disclosed concerning progress. Since 
the Russian scientist, Kurchatov, 
speaking at the British Atomic En 
ergy Establishment at Harwell, de 
scribed experiments with stellar tem 
peratures with controlled fusion as 
an objective, however, more facts 
concerning our own work in this 
field have come to light. All of this 
work high-energy electric 
discharges in gases. 

The problem of bringing stellar 
temperatures into the laboratory for 
study is a dream that, until recently, 
few astrophysicists would have had 
the courage to express. Yet the work 
reported already gives considerable 
substance to this dream. Without 
doubt, the most important single con 
cept so far is that of magnetic con 
tainment. At first sight it would seem 
impossible to contain a gas at a tem 
perature of many millions of degrees, 
since all known materials melt and 
vaporize at very much lower tem- 
peratures. An ionized gas, however is 
a conductor of electricity and as the 
temperature of an ionized gas is 
raised it becomes progressively a 
better electrical conductor. Such a 


can be 


involves 


gas, since it consists of electrically 


charged particles, is also subject to 
the influence of a magnetic field, and 


Fig. 4. Giant banks 
of capacitors be- 
ing assembled at 
General Electric 
Research Labora- 
tory to produce 
large amounts of 
energy in_ short 
bursts for research 
on fusion reactions 


in this fact lies the possibility ol de 
veloping a magnetic container that 
will hold a mass of ionized gas a 
plasma so that it never touches the 
walls of the tube in which the reac 
tion takes place. By passing 
energy currents through a gas, the 
self-magnetic field surrounding the 
gaseous conductor tends to constrict 
virtue ol 


high 


the gas into a thin are by 
what is known as the pinch effect 

It has been known for a long time 
that if we want to increase the tem 
perature of an electric are we should 
increase the fre 
the ions and 


do something to 
quency of collisions of 
electrons within the plasma constitut 
ing the arc. This sup 
ported, In reverse, by the cool tem 
perature of the tube. In the 
neon tube the collision slow 
because of the low gas density. On 
the other hand, experiment shows 
that the temperature of an are can be 
producing it 
pressure in a 


reasoniny 1s 


neon 
rate 1s 


raised considerably by 
in a gas under high 
vessel. It is possible to enclose the 
arc in a pressure vessel and this, in 
fact, is the principie of the high-pres 
sure mercury 
are is confined in a smal! quartz tube 
Even quartz melts at high tempera 
tures, however, and the pinch effect 
provides us with a means of achieving 
high density in the plasma without 
the encumbrance of 
It makes use of ther 


an enciosinyg 
pressure vessel 
mal and magneto-hydrodynamic ef 
fects to put the plasma under pres 
sure and so increase its densit 

The study of producing high den 
sity plasmas is receiving concentrated 
attention in laboratories throughout 
the world at the present time. As de 
scribed in an article in POWER EN 
GINEERING recently, Dr. W. H. Bos 
tick of Stevens Institute has devel 
project 


oped a plasma gun which 


vapor lamp. There the 


ionized matter at speeds up to 2 x 
10’ em These short-lived 
clouds of plasma (called plasmoids) 
exhibit many extremely interesting 
characteristics and their continued 
study may throw further light on the 
production of temperatures high 
enough to bring about a successful 
thermonuclear reaction. The produc 
tion of plasmas has freed us from the 
top limit of around 10,000 degrees F 
resulting from chemical reactions, a 
limit fixed by the energy available in 
chemical bonds 

Until recently nearly all the work 
in the controlled thermonuclear field 
was done under the direction of the 
AEC in its various laboratories; but 
since the beginning of the year, at 
least two industrial organizations 
have entered this field of research. 
The General Dynamics Corp, to- 
gether with the Texas Atomic Energy 
Research Foundation, have entered 
upon a four-year $10,000,000 experi 
mental program in the field of fusion. 
The General Electric Co also has a 
substantial research program under 
way. As General Electric points out, 
this effort cannot be compared in 
magnitude to AEC’s Project Sher 
wood; nevertheless they do expect 
to focus the traditional skills of the 
electrical industry on this primarily 
electrical problem. G-E’s work on 
fusion has been going on for over a 
year and is expanding. 

Attainment of higher and higher 
temperature has been the aim of 
scientists as far back as anyone can 
remember, but only until the last few 
years have temperatures much above 
5000 or 6000 degrees been attained 
in the laboratory. Now, however, in 
the field of fusion research scientists 
feel that they can approach the ulti- 
mate temperatures comparable to 
those existing in the stars. 
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Piping Systems and Metallurgy For 
Nuclear Applications 


Nuclear radiation introduces a new and unique factor in the design 
of power piping systems and in the selection of material for such 
systems, particularly where the primary loops are involved. This 
article discusses the basic mechanism of radiation damage and 
how it affects piping design and the metals used in piping systems 


\ ANY APPROACHES which 
have been explored in the de 
elopment of nuclear power systems 

have resulted in a wide range of serv 

ice demands on fabricated pressure 
piping and the metals used in such 

The requirements vary in 

accordance with the different reactor 

types and on the attendant hazards 
or consequences of failure of materials 
or design. While pressures and tem 
peratures used in nuclear power sys 
tems so far are not essentially differ 
ent from those used in conventional 
fuel-fired plants the nuclear power 
plant introduces an entirely new fac 
tor in operation, and that factor is 
radiation. Radiation is something 
unique in our environment and the 
damage it may cause is regarded in 
many ways, depending upon one’s 
viewpoint. The materials engineer, 
for example, regards it simply as an 
additional environment to be con 
sidered. The metallurgist views it as 
another technique for altering the 
properties of a metal or alloy. To him 
it belongs in a class with cold work 
ing, alloying, and heat treating. The 

physicist considers it as a portion ol 

the larger field of defect solid state 

Again, the chemist sees a technique 

for altering the course of chemical 

reactions, To the safety engineer it is 
merely a potential hazard. Obviously, 
there is truth in all these viewpoints 

The nuclear design specialist has to 
take radiation into account in the 
selection of materials and compo 

In most cases he has to worry 


syelems 


nents 
about the detrimental effects of radio 
activity but occasionally it is possible 
for him to make use of possible bene 
ficial effects of radiation. Radiation, 
for example, may increase the strength 
of a metal. This is not harmful though 
the attendant decrease in ductility 
may be. Generally, however, damage 
is the principal result because the ma 
terials (metal and non-metals alike 
are normally in an optimal condition 
Thus any change is usually dele 
terious 


Radiation Damage 

Radiation damage originates from 
the interaction of energetic radiation 
and matter. This interaction dis 
places atoms from their equilibrium 
positions in the lattice structure of 
the material and places them in non 
equilibrium positions. It creates tran 
sient, local high-temperature regions; 


it introduces impurity atoms either 
through radioactive capture and de- 
cay or by inclusion of fission frag- 
ments; and it breaks chemical bonds 
and forms free radicals. 

The results of these effects can be 
listed as follows: vacancies, intersti- 
tials, thermal spikes, impurity atoms, 
and radiation effects. Figure 1 is a 
chart’ showing these five principal 
mechanisms. A neutron entering at 
the left might give rise to each of 
them in copper. The grid-line inter- 
sections are equilibrium positions for 
atoms, 

While present knowledge does not 
illow an exact description of just how 
radiation causes damage it is possible 
to present a reasonably qualitative 
picture of the process. Most of the 
radiation damage in a reactor is 
caused by high energy particles, fast 
neutrons and fission fragments. The 
energy of each of these is tremendous 
in relation to the energy required to 
create a defect. The uncharged nature 
of the neutron means that it can in- 
teract only by direct collision. Once 
a collision has taken place, however, 
the hit atom in turn rapidly creates 
subsequent displaced atoms. The in- 
cident neutron travels many thou- 
sands of atomic spacings in the solid 
before it makes another collision. 
Consequently the damage resulting 
from fast neutrons is widely spread 
throughout a reactor, affecting all 
components. Fission fragments on the 
other hand, possessing initially high 
charge and mass, must dissipate all 
their energy within a few microns, 
and their damage, therefore, is usu- 
ally confined to the fuel volume. The 
total energy dissipated in radiation is 
approximately the same for both 
types of particles, but the spatial dis- 
tribution is quite different. Other 
nuclear radiations such as beta parti- 
cles (electrons) and gamma rays are 
also capable of creating damage but 
the amount is usually trivial in com- 
parison with that of fast neutrons and 
fission fragments 

With regard to 
reasonable to assume that the inter- 
mingling of atoms in the solid state 
depends on vacancies and that at a 
given temperature there is an equi- 
librium number of vacancies present. 
A vacancy is an absence of an atom 
in the lattice pattern of a_ solid 
where an atom ought to be. Such 
voids, however, are not fixed; due to 


vacancies, it 1s 


the thermal energy inherent in any 
solid, vacancies are continually being 
filled and others created. Hence, there 
can be diffusion of atoms through a 
solid. The larger the number of va- 
cancies, the more rapidly diffusion 
takes place. The creation of vacancies 
by radiation, therefore, should result 
in increased damage rates at a given 
temperature, 

It is more difficult to understand 
the behavior of interstitials. These 
are atoms not occupying normal posi- 
tions, or perhaps we should say energy 
levels, in the atomic lattice. Not 
enough is known to provide an under- 
standing of the mechanism involved 
in the production of interstitials but 
the pronounced increase in yield 
strength that accompanies even mod- 
erate neutron irradiation of metals 
seems to indicate that interstitials 
may play an important role in the 
hardening action. 

Impurity atoms are more easily un- 
derstood. They are atoms of a differ- 
ent element from those constituting 
the bulk of the solid in question. 
Usually, the number introduced is 
small and their effect is small com- 
pared to other damage effects. Thus, 
in materials suitable for reactor ap- 
plications the problem can usually be 
neglected. In the fuel volume the pro- 
duction of impurity atoms by fission 
fragments, however, is a different 
matter because in this case the im- 
purity effect is much greater. 

The most controversial aspect of 
radiation damage is presented by the 
thermal spike. This effect results from 
that portion of the energy that is 
stored in the form of displaced atoms 
or trapped electrons, and is dissipated 
as heat during the collision process. It 
is generally supposed that this energy 
creates a momentary region of high 
temperature that in a good metal 
may involve an increase in tempera- 
ture of 1000 degrees for probably less 
than 10-" sec. While useful in our 
general thinking about radiation ef- 
fects, the idea of the thermal spike 
will require more study before it 
emerges as a quantitative tool in the 
interpretation of radiation damage. 


Radiation External to Reactor 

Fortunately, most of the radiation 
damage in a nuclear system is con- 
fined to the reactor itself, not to the 
piping systems and components ex- 
ternal to the reactor. Very little neu- 
tron radiation exists much beyond 
the reactor, and the radiation which 
the piping engineer had to contend 
with is that due to beta particles and 
gamma rays. Such radiations do af- 
fect metals and other materials and 
they must be taken into account in 
the selection of components. The 
design and construction of piping 
systems and components external to 








Vincent Bicicchi, Pratt Engineer, standing at 
exterior door of a personnel lock for the 
Pleasanton, California atomic power plant. 


Henry Pratt engineers the... 


Door to Atomic Power Plants 


The Henry Pratt Personnel Access Lock fulfills one of the most necessary 
requirements of an atomic power plant. It allows personnel to pass conveniently 
through the containment vessel to the reactor in such a way that the plant will 
fully comply with the AEC code for reactor construction. | already installed . 


The design emphasizes strength and easy, fool-proof operation. The lock can Two locks in the BWR of Gen 


Personnel Locks 


eral Electric's Vallecitos Atomic 


Laboratory, Pleasanton, Cal 


be built to withstand any practicable pressure, with compression type or pneu 
matic door seals. Simple operating principles increase its safety factor and in- 
clude an interlocking feature that keeps one door open when the other is closed 
Future Developments in Access Locks now being planned include larger 
sizes to accommodate trucks, and fully automatic locks that permit manual 
Bag: Locks now 

operation if power fails. 
Drawing on a background of 50 years experience in supplying the power 
industry with valving, steel fabrication and special equipment, Henry Pratt has 
been a pioneer in designing and building for atomic power*. 

. ° ‘ P - One lock for the Enrico Fermi 
With experience, skilled engineers and two plants equipped with large metal aa, ta aa a a 


working facilities, you can look to Pratt for help in building tomorrow's power Detroit Edison Co., Laguna 
Beach, Mich 


Two locks in the M.1.T. Research 


Reactor 


being built 


Three locks for the C.N.RLN 
Reactor, Ispra, Italy 


*k See: Nuclear Power Engineering by Henry C. Schwenk, Henry Pratt Company, and Robert 


H. Shannon, United Engineers & Constructors, inc. 344 pages, 131 ill., McGraw-Hill; 1957 Two locks for the General 


Electric Test Reactor, Vallecitos, 
Cal 








MANUFACTURERS OF 
i, oe Personnel Access Locks 


) “Zale Rubber Seat Butterfly Vaives 
I } 2 / \ | | Turbine-Condenser Expansion Joints 
Paper Mill and Converting Equipment 

Specialized Steel Fabrication 


Henry Pratt Company, 2222 S. Halsted St, Chica go 6, lll. Representatives in principal cities 
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more invo 
wecondary effects of 
with the necessity of keeping highly 
radioactive fluids confined. The most 
critical parts of the piping systems 
are the valves and controlling mech 
and much study has been 
specifications under which 
these devices are procured. 

Except in the primary loops hand 
ling highly radioactive fluids much 
of the piping in a nuclear power plant 
will not differ from that in a conven 
tional! at plant. From a mechani 
cal standpoint, the prime difference 
in the design of a nuclear plant as 
with that of a conventional 


radiation and 


An ISIS 


given the 


ea; 


compared 

steam plant lies in the fuel used and 
in the methods for coping with re 
radioactivity 
fluid is in direct contact with 
circulated 


sultant 
primar 
the reactor 


core and 


through external circuits special pre 


cautions have to be taken in the de 
In the case of a 
nuclear plant 


00-kw plant 


ol theme LOOps 
vater pe ol 
Argonne 


placed in operation or in tl 


boiling 
uch as the 
recenti 
proposed Dresden Station of the 
Commonwealth Edison Co, the pri 
fluid circulated through the 
turbine cycle. In such plant 
to be taken 


ma; 

entire 
pecial precat or nave 
to reduce the radioactive carryove 


At the Ary 


Was made of 


onne plant extensive use 


taints steel to reduce 
the number of corrosion and erosior 
particle rhe piping, valves, and 


fittings of the auxilial ystems are 


of stainle teel but because of the 
material, the design 
that piping in the 


systems 


high cost th 
ded that only 
and 


direct! to the 


pro 


feed Ni team con 


nected reactor be of 
this materia 


The 


hight 


thermal insulation of the more 


radioactive parts of these pip 
ny vetem is of stainless steel wool 


material 
radiation 


insulating 
down under 


ince normal 


vould break 


Piping Standards 


As far as the piping 
peciti« considerations of 
fabrication, 


itself is con 
cerned, the 
loading, design, mate 
rials and inspeetion, are 
ably well b existing piping 
indicated bh the follow ny 
which influence design 
n primary and 


met reason 
tand 
ard ua 
factors 
Pressure 
auxiliary ¢ 
thousand pounds, but are 
encountered in 
© that the pre 

ure level is not unusual, and 
could ordinarily be sat 


Pressure 


reuits may reach several 


well within 
the ranye conven 
tional power plants, 
con 
idered alone 
sfied by Class II piping or, for lesser 
wrvice, D classes III and L\ 
Temperature. Metal temperature 
and auxiliary piping cir 


n primary 
and, in combina 


cuits are moderate 
tion with pressure, 
Classes I, II, and III, apart from the 
influence of other demands 
and material sensitivities 
Heat Transfer. The 
thermal under the 


are easily met by 


service 


transier ofl 


energy transient 


Because the 


NEUTRON PATH 

PRIMARY KNOCK -ON PATH 

SECONDARY KNOCK-ON PATH 

TERTIARY KNOCK-ON PATH 

INTENSE IONIZATION 
VACANCY 
INTERSTITial 

CJ) THERMAL SPIKE 


SS iMPURITY ATOM 


Fig. |. The five principal mechanisms of radiation damage are ionization, vacan- 
cies, interstitials, impurity atoms and thermal spikes. This chart, by D. S. Billington 
at Oak Ridge, shows how a neutron might give rise to each of them in copper 


tart-up and power output flow tem- 
perature changes or attendant to the 
re-transfer of the nuclear energy 
absorbed by the structure to the 
flowing medium during normal oper 
ation introduces thermal 
whose magnitude is a function of the 
transient or maintained temperature 
inherent structural 
restraint to free thermal expansion. 

Mechanical loads. Mechanical 
loading, which includes all static and 
dynamic pressure, flow and structural 
demands, would seem to introduce no 
unusual sufficiently 
aried and challenging in any com- 
plex plant to warrant thorough un- 
derstanding of all potentials. Certain 
installations may involve shock and 
vibration either of significant magni 
tude in itself or capable of flow reso 
nance within proportions of a struc 


stresses 


gradients and the 


aspects but is 


ture or flow system. 

Materials. For critical service the 
necessity for standards of material 
quality comparable to the refinement 
attained in design and fabrication, 
and the concurrent importance of a 
sufficient extent of testing and non 
destructive examination is empha- 

ed. Material must be 
confined to analyses of established 
stability and deterioration resistance, 
and which are not unduly sensitive to 
fabrication. In view of the limited 
access tor periodic inspection, remov- 
able stressed specimens located to 
reflect critical conditions would be 
helpful, particularly in following ma- 
terials performance in initial installa- 
tions, or for lesser known materials. 

From what is known of radiation 
effects on structure of material at the 
present time it is likely that radiation 


select ion 


will raise the ultimate tensile strength 
and lower the ductility, somewhat 
akin to cold work, and lower the im 
pact strength. Such changes, how 
ever, will probably not be rapid. If 
the ductility is not drastically re 
duced, this alone would not lower the 
safety factor against static or fatigue 
rupture, but, in checking effects of 
radiation, fatigue resistance should 
be included. 

Material sensitivity for fabrication 
and welding operations, particularly 
for new materials or when designing 
for utilization of enhanced properties 
must be understood. It is important 
to unquestionably establish that the 
design properties can be met on the 
fabricated item considering — size, 
thickness, shape, etc. Even for con 
ventional material, not all problems 
are conclusively solved, for example, 
the sensitivity of the austenitic steels 
to cracking at the edge of welds, par- 
ticularly in high temperature service, 
in heavy wall thicknesses or at points 
of localized raisers such as 
fillet welds. Such steels are also sub 
and inter 
presence ol 


stress 


ject to stress corrosion 
granular attack in the 
relatively mild corrodents. 
Questions relating to the design, 
erection and inspection at the site, 
and maintenance of piping systems 
cannot be considered in a short arti- 
cle but they are largely similar to 
those which come up in the design of 
piping systems for conventional high- 
pressure plants. For nuclear plant 
service, the use of classification | 
fabricated piping for radioactive con- 
tents is clearly essential, and is so 
reflected in most installations to date 
Non-hazardous content piping within 








eading the 


to a Nuclear-! 


AY 


20wered 


Merchant Fleet 


Scheduled to be ready for sailing by 
1960, the first nuclear-powered mer- 
chant vessel will help to assess the 
economic feasibility of nuclear power 
as a means of propelling merchant 
another big step tow ird put- 
of the atom to work 
ard economically. De- 
350.000 miles 


hips 
ting the power 
constructively 

signed to steam for 
about 34% years—on a single loading 
of nuclear fuel, the single screw ship 
will have a capacity of 9,000 to 10,000 
deadweight tons of cargo plus 60 
passengers 

The Contract To Design, Manufacture 
and Install the complete pressurized 





water reactor propulsion system for 
this new vessel has been awarded to 
Ihe Babcock & Wilcox Company. The 
advanced reactor, being developed at 


B&W’'s Atomic 
Lynchburg, Va. will utilize fuel ele- 


Energy Division at 


ments of low uranium-235 enrich- 


ment. The complete propulsion sys- 
tem is being designed to develop a 


maximum of 22,000 shaft-hp. 


In Nuclear Power Development, The 
Babcock & Wilcox Company com- 
prises a single source for power re- 
actors, propulsion reactors, research 


reactors, fuel elements, reactor com- 


ponents and experimental reactor de- 
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velopment. The designing and engi 


necring of complete nuclear steam 


generating plants are supported by 
B&W’s long experience in related 
fields, helping to apply the most recent 
developments in engineering knowl 
edge to the solution of your problems 
The Babcock & Wilcox Company, 161] 


East 42nd Street, New York 17, N. Y 


G-be 


BABCOCK ®) 


«WILCOX 





the radioactive area whose failure 
might endanger radioactive content 
lines would justify fully examined 
construction (Classes I or II), with 
the higher quality offering more com 
plete assurance as to fatigue capacity 
and consequent avoidance of expen- 
sive repairs or replacement. Fabri 
cated piping external to the radio 
active areas is comparable to major 
power plant service involving com 
hbustion where, due to lengthy life ex 
pectancy and the necessity for relia 
ble and economic operation, Class | 
construction is used at least for main 
with the construction 
class for lesser services selected on 
individual company evaluation of the 
hazards and economics involved 


team lines, 


Corrosion in Nuclear Systems 

Corrosion presents one of the most 
important problems in the selection 
of piping material. For each type of 
reactor the primary loop piping pre 
ents a different corrosion problem 
In the case of the water cooled reac 
tors the reactor radiation provides a 
constant source of dissolved oxygen 
which, together with the decomposi 
tion factors in 
corrosion. Since reactor piping in gen 
eral must provide for long operation, 
the accumulation of corrosion prod 
ucts carried from piping to reactor is 
intolerable and thus the pipe and 
valves must be of corrosion resistant 
materials. In the case of liquid sodium 
heat transfer, there also exists a prob 
lem of attack upon the steel and the 
nickel-chromium austenitic steels are 
deemed necessary to resist it. Where 
liquid bismuth is the medium, there 
are mass transfer considerations and 
chromium molybdenum ferritic steels 
have given the most favorable per 
formance characteristics to date. Per 
haps the extreme piping cor 
rosion is that to be contended with in 
the aqueous homogeneous systems, 
where highly resistant lining mate 
rials are sought. The organic material 
reactors using phenolic liquids do not 
present a special corrosion problem in 
the piping and apparently steel car 
bon is a satisfactory material for this 


products, are stee! 


most 


system 

The body, bonnet and 
ponents of primary loop valves must 
be parts of high quality. The quality 
requirements for steel valves for 
nuclear plants were ably covered in a 
paper by J. J. Kanter, Directing 
Engineer of Engineering Laboratories 
of Crane Co which he presented at 
the Second Nuclear Congress in 
Philadelphia last March. As he 
pointed out, the problem of sealing 
valve stems against leakage is pre 
eminent in the specifications of pri 
mary loop valves. Systems for safe 
guarding against stem leakage to the 
surrounding atmosphere utilize spe 
cial provisions beyond ordinary pack 
ing glands, such as bellows, canopies, 
labyrinths of sealing rings, or even 
frozen seals of the fluid itself (as, for 
instance, sodium). Where canopies 
are used it is necessary to contrive 
remote operating mechanisms such as 


dise com 


hydraulic cylinders or magnetic con 
trols. Since bellows operation de- 
pends upon the elastic range of the 
bellows materials, the range of move- 
ment, where many cycles of operation 
are essential at high temperature, 
must be restricted leading to inordi- 
nate size of this component. Since 
satisfactory packing rings are gen- 
erally of organic materials, cooling 
provisions on the packing gland must 
be provided in the designs where the 
fluid temperatures are excessive. 

Much attention has been given the 
design and manufacture of valves for 
nuclear service but no one technique 
of valve manufacture can universally 
be advocated for all situations. Where 
large valves are required steel cast- 
ings are perhaps the most economical 
choice and are widely and success- 
fully used. Although forgings. have 
been procured at considerable ex 
pense for large valves in certain of the 
more critical and exacting instaila- 
tions, it seems to be generally agreed 
among designers that steel castings 
are satisfactory and in many ways 
superior. 

As pointed out by Mr. Kanter of 
Crane Company apprehension over 
the effectiveness of steel valve com- 
ponents principally 
from concern over the possible dam 
aging influence of thermal cycling 
and thermal shock. The seriousness of 
such effects, however, is not uni- 
formly pertinent to all types of reac- 
tor systems, being functions of the 
degree and velocity of temperature 
changes as well as the thermal prop- 
erties of the fluids contained. The 
thermal shock in liquid sodium sys- 
tems for example is greater than with 
water systems. The materials of con- 
struction themselves are pertinent 
factors where thermal shock is a fac- 
tor since high thermal expansion and 
low thermal conductivity can aggra- 
vate the transient stresses set up dur- 
ing periods of temperature change. 
Any kind of stress raiser in a metal 


seems to stem 


section may be suspect as a source 
of eventual deterioration of a com- 
ponent subject to repeated and fre- 
quent thermal cycling as may be the 
case for a primary piping loop. 


Steel vs Forgings 

While well made steel castings are 
quite as acceptable for primary loop 
applications there seems to be some 
apprehension regarding their poros- 
ity. According to Admiral Rickover 
many stainless steel castings for valve 
bodies have been found porous, in 
fact, he claims that it is very difficult 
to obtain sound castings consistently. 
“We have been become reconciled,” 
says Rickover, ‘“‘to having extra parts 
made in order to be certain of obtain- 
ing sufficient good ones. And we still 
have not learned why the difficulties 
arise and how sound parts can be as- 
sured.”’ Rickover, however, also cites 
a number of shortcomings of forgings 
which have been experienced and his 
reference to castings should not be 
taken as an indictment of the poten- 
tialities of steel castings for critical 
service. The use of good inspection 
methods can serve to determine and 
locate undesirable discontinuities, 
voids and inclusions. Once located it 
becomes a matter of engineering 
judgement to decide whether a given 
indication warrants removal and 
weld repair 

The various details of weld repair, 
surface treatment of valve parts, heat 
treatment of parts and the radio- 
graphic techniques used for the in 
spection of parts entering nuclear 
piping need not be discussed here 
since these for nuclear piping follow 
the same general lines as for conven- 
tional high pressure, high tempera- 
ture systems. The problem in meeting 
the rigid quality requirements of 
valves and fittings for service in 
nuclear power plants is a task with 
which the industry wrestles, with all 
the means which can be made avail- 
able. 


Fig. 2. View of the piping in a sodium-to-sodium heat exchanger built by Atomics 
International, using Tube-Turns fittings to change the direction of the coolant flow 
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KE for 


Call 


INGENUITY 


has made KE the experienced 
leader in nuclear projects 


The Engineering Test Reactor, Food Irradiation Reactor, 
Hanford Production Reactors, Aircraft Nuclear Propulsion 
Testing Facilities-- these represent some of the nuclear 
energy projects performed by Kaiser Engineers. !n each 


case, KE ingenuity produced efficient, lower cost facilities 


KE's Nuclear Engineering Division has the highly 
specialized skills and experience required to undertake 
Engineering Test Reactor, National Reactor 
Testing Station, idat DHesianed and bu complete design and construction of nuclear research, 
by KE 
production or power generating facilities. Call KE for 


pianning or building your nuclear project 
\~ ENGINEERS engineers—contractors 
Contracting since 1914 
Division of Henry J. Kaiser Company « Oakland 12, California» New York, Pittsburgh, Washington, D.C., 


Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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FLEXIDYNE 


THE DRY FLUID DRIVE 
100 efficiency at full load! 


Ai, 
DODGE-TIMKEN 


America's Quality Pillow Blocks! 


Introduction to Electrical Applied Phys 
ICS, ‘ | \ | litue j 
( ) | Lil 


SEALED-LIFE V-BELTS 
The life is sealed in! 
o 
Write for Bulletins! 
[uw Flexidyne Dry Fluid Drives and 
Couplings. Builetin A-640-A 


Roller Bearings. Load ratings, 
Bulletin A-638 


dimensions, et« 


Sealed-Life V-Belts. Complete 
data and sizes. Bulletin A-606-A 


DODGE MANUFACTURING CORPORATION 
6400 Union Street + Mishawaka, Indiana 


sof Mishawaka, Ind 
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faite TAPER LOCK 


-IT’S INTERCHANGEABLE! 


TAPER-LOCK SHEAVES 


TAPER-LOCK SPROCKETS 


TAPER-LOCK COUPLINGS 


Rigid — Flexible Chain 


TAPER-LOCK STEEL 
CONVEYOR PULLEYS 


¢. 
xe 
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The New Way to Cut Costs 


Save time in mounting. Cut down-time on 
production machines. Standardize with Taper 
Lock, the interchangeable bushing. The 
same Taper-Lock bushing fits sheaves, sprock 
ets, couplings, conveyor pulleys. That means 
smaller inventories of power transmission 
parts. And it means quicker changes when 
necessary to keep production lines running! 

Taper-Lock bushings are available in a 
range of sizes which makes it easy to change 
from one size shaft to another. Taper-Lock 
products slip onto the shaft quickly — hold 
with the firmness of a shrunk-on fit—come off 
easily, without shock to bearings or machinery. 
You'll profit by standardizing on Taper-Lock. 
DODGE MANUFACTURING CORPORATION 
6400 Union Street Mishawaka, Indiana 


DODGE 


» of Mishawaka, Ind. 








CALL THE TRANSMISSIONEER, y 
tributor. Factory trained by Dodae + 
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man may reach the moon 


before you replace the boiler you buy today 


...+for LOW COST STEAM TOMORROW 
buy a SUPERIOR STEAM GENERATOR TODAY 


Man will reach the moon... tomorrow perhaps... but more 
than likely “tomorrow” in the dictionary of scientists means 20 
years ... and that's a long time to pay the penalty of high steam 
costs. A boiler is a long term investment; and the equipment you 
buy today determines your steam costs for years to come. 
Superior Steam Generators are designed and built to last 
longer, and to operate at higher efficiencies throughout their entire 
Superior Steam Generators encompass the most serviceable life. Evidence of this you can see for yourself in 
complete line of packaged boilers available. Write Superior's bigger, heavier construction and completely integrated 
for complete details today 


design. Superior Steam Generators provide more steam per dollar 
Fire Tube types to 600 bhp. (Write for Catalog 


706 F) 
Water Tube types to 45,000 Ibs./hr. (Write for 
Catalog 706 W) 


over a:longer serviceable life. 





for performance you can BANK on 


ESA 


SUPERIOR COMBUSTION INDUSTRIES INC. STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post cord at right. 


VALVES, TRAPS AND PIPING 


201 Check Valves — Twenty-pp 
Catalog 30 presents company’s line of 
tilting-disc B me valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting dise construction, discusses closing 
without slam, reduced loas of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co. 
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202 Water Hammer Control — 
Cause, effect and control of water hammer 
in piping systems is the subject of 8pp 
Bulletin WH 851. Photos, drawings and 
curves supplement text, and test data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol. Some typical installations are illus- 
trated. The Williams Gauge Co., Ine.. 


203 Boiler Blow Off Valves — Bul- 
etin E-125, 24 pp, describes and illustrates 
the design and construction of company’s 

Y 


quick-operating valves, angle valves, 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co. 


204 Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves. 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions, The Wm. Powell Co. 
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229 230 231 


205 Choosing the Right Valve — 


Presenting valve selection as a matter of 


« Mis ncnsoessoasensas 
207 


J ichebentcncescacs 


(If you prefer delivery at home, give home address, too) 


Home Address. 


matching the valve’s service character- 
istics with service requirements of the job, 
this practical 20-pp booklet explains and 
illustrates basic design features of gate, 
globe and check valves. It tells, in non- 
technical language, how each of these valve 
types works, and where it is suited for use. 
Disc, stem connection, bonnet and bonnet- 
joint characteristics are discussed and 
illustrated. Crane Co. 


206 industrial Valves — Bulletin 
507V illustrates and describes company’s 
line of industrial valves for control of air, 
gas, liq tids and solids. Features photos 
and descriptive detail on a variety of 
valves, including butterfly valves, wafer 
butterfly valves, treaded butterfly valves, 
slide valves, check valves, proportioning 
valves and others. W. 8. Rockwell Co. 
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207 Butterfly Valve Manual — 
Forty pp Catalog L-2 is designed to help 
power engineers select valve types, under- 
stand their characteristics, and determine 
space requirements. It includes such useful 
fata as: pressure drop and flow tables, 


conversion tables, theory and application, 
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Helpful Bulletins 
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137 138 
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recommended materials, and deecribes 
rubber seat butterfly valves from 4 in 
diam up, for handling liquids and gases 
Photos, drawings and diagrams amplify 
the text. The Henry Pratt Co. 
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208 Valve Digest — Form 197R is a 
valve catalog digest furnishing the latest 
coverage of the OIC bronze, iron, cast 
steel, forged steel, and lubricated plug 
valve lines in a condensed form. Valves 
are classified by type and pressure class, 
and illustrated; this edition also includes 
face to face dimensions for each size and 
type of valve listed. The Ohio Injector Co. 


209 Impulse Steam Trap — Bulle- 
tin T-1742, 8 pp, describes a line of impulse 
steam traps designed for a variety of trap- 
ping requirements. Contains information 
ob operation, materials and capacities and 
includes dimensional and _ specification 
data, as well as photos of typical installa- 
tions. Yarnall-Waring Co 


210 Trap Service Guide — To pro- 
mote better trapping practice, pocket-size 
32-pp Bulletin 7511 offers practical tips on 
installation, testing, and maintenance 
Chapters are devoted to inspection and 
repair, trouble shooting, parte identifica- 
tion. Capacity charts are provided, also 
tables showing interchangeability of com- 
pany’s trap parts. Other sections deal with 
strainers, check valves, automatic trap 
drains. Armstrong Machine Works, 


211 > insulated Piping — Bulletin 
57-1, 24 pp, on prefabricated insulated 
piping systems, shows typical uses for 
Hel-cor pipe units for underground or 
overhead pipe systems. Also describes 
Utilidor conduits for protection of under- 
ground utility services. Sample specifica- 
tions are given, along with conduit sizing 
charts. RiewiL, Ine 


212 Materials For Main Steam 
Piping — Entitled ‘“The Plastic Ductility 
of Austenitic Piping Containing Welded 
Joints At 1200 F,” this 16-pp bulletin 
deals with an investigation into the prob- 
lem of selection of materials for main 
steam piping. Gives stress rupture charac- 
teristics of type 316 and 347 stainless steel 
piping adjacent to welded joints. Pitts- 
burgh Piping and Equipment Co 


LUBRICATION 


2 1 3 Multi-Purpose Grease — This 
bulletin describes Gargoyle Grease BRB 
No. 1, intended to provide correct lubrica- 
tion for practically all normally loaded 
anti-friction and plain bearings. Tells how 
it resists leakage affords protection 
Socony Mobil Oil Co P Ine 


214 Lithium Soap Greases This 
product information bulletin details qual- 
ities and specifications of company’s multi- 
purpose soap industrial greases. Advan- 
tages of multi-purpose grease use such 
as prevention of lubricant misapplication, 
simplified maintenance procedures are dis- 
cussed. Sinclair Refining Co 


21 5 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an aill- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, alr compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available, 
uses, properties Standard Oil Co. (Ind.) 


216 Bearing Lubrication — Vol 
XL, No. 10 of this company’s Lubrication 








Now you can 
aleh acme Aelia Gages 
Face UP or ROWN 


Jerguson 


NEW INCLINED 


TRUSCALE 


Remote Reading Gages 


Have your Remote Reading Gages face 
to fit low or high installa- 


up or down 


tions. Inclined Truscales built with case 


and scale inclined either upward 35 


dow nw ard 4 


Truscales give you 
accuracy of '> of | 
of scale reading and 
full 180° visibility 
with scale marking: 
directly on convex 


face 


pes of warn- 
ing signal Flash 
ink red cal ignal 
horns, lights and up 
to six repeater 


Send for Data Unit on Truscale 
Inclined Gages. 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 


Offices in Major Cities 


London, 
f 
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SOLVE your 
PROBLEMS of 


WATER 
STEAM 
and FUEL 
TREATMENT 


Economically! Dependably! 
with 


WESTERN CHEMICAL 


To preserve your equipment and to keep 
it operating continuously, efficiently, 
and economically, is the purpose and 
end result of the use of specialized 
Western formulas and the individual 
technical service that goes with them. 


Whether your problem is scale or pitting 
in your boilers—corrosion in your steam 
and condensate lines—scale, corrosion 
or algae growth in your cooling water 
system—sludge in your fuel oil supply— 
soot in combustion areas—or any other 
problem related to your use of water, 


ANTI-FOAMS for BOILER WATER steam or fuel —it can be solved by 
Western Chemical Company. That is 


WESTO POTABLE WATER TREATMENT our business and it has been for over 
WESTERN SWEET WATER TREATMENT 65 years. 
From this one source you can get the 
WESTO BRINE TREATMENT benefit of long experience, combined 
WESTERN FUEL OIL SLUDGE DISPERSANT with the most advanced technical 
methods, to save you the cost of re- 
WESTERN SOOT REMOVER pairs, replacements, and service in- 
t ti . 
WESTERN LIGHTNING SCALE REMOVERS oe 
WESTERN ALUMINA No. 45 COAGULANT RELY ON WESTERN. 


WESTERN COOLING WATER TREATMENT 
and ALGAECIDE 


ONE Source 
for Complete Technical Information 


In the series of Western Technical Bulletins you will 
find the story behind your particular problem its 
ind prevention. Without obligation, take 
advantage of this opport snity which can lead to defi 
savings in both costs and headaches. Write 


today for complete information 


WESTERN CHEMICAL CO., 717 Washington St., Kansas City 


| am particularly interested in the chemical treatment of 


Please ser 
NAME 
FIRM 


ADDRESS 
city ZONE STATE 
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Control enclosures 


and panels 


For Industry 


ff 1 


Power Plants 


’ 


44 


s 
4 
elite pHi 





@ CONTROL DESKS 
and PANELS 


@ SWITCH GEAR 
HOUSINGS 


@ CUBICLES 


@ TRANSFORMER 
HOUSINGS 
and TANKS 


@ ELECTRICAL 
ENCLOSURES 


@ TEST STANDS 


@ VENTILATING 
LOUVRES 


@ INSTRUMENT 
PANELS 


and Utilities 


Control panel for electrical 
. machinery manufacturer, 

28’ long, 8'6" high, 4'8" 
S deep. Body of “4° steel 

plate, light canopy of 


= steel 


re panel Lor vr LOO 
& Blum is equipped to 


jtil 


cting specifica- 

a. mrieines ind 

ind assemblies of 
tainle aluminum, 


’ ’ 
iu 


I ir copy of the latest KIRK & 
BLUM Electrica nelosure roklet For prompt 
quotat el print KIRK & 
BLUM Mee. ¢ $23 el it 1 9, O, 


KIRK. HLUM 
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12-pp art 
ition. Illus 
yings text 


design 


ior 
ol mots 
bearing 


lhe 


ELECTRICAL EQUIPMENT 
217 Testing Instruments Bulle 


tin 19-57, 16 pp, features company’s elec 
trical testing instruments, including ohm 
meters, ground testers, dielectric test sets 
motor rotation tester, cable tault locating 
lipment transiormer turn ratio test 
orona test equipment Trequens 
tachometers, others, Includes pho 
descriptions of each type, including 
ture operating 1 vi id 1) 


hie ( | 
plication James G. Biddle Co 


218 On Copper Conductors Pub 
wation €-25, 62 pp, is designed to help 
ke the selection of bus conductors 
easier. Included in booklet are tables re 
garding ch stiape is Channels, ventilated 
quare tube nad round tube There are 
tables tor other mgid | conductor shapes 
ilso data on bare copp vire and cable as 
ell as commonl d lo vires, Also 
provided is a general discussion of copper 
its physical and electrical properties, Pho 
to liltustrate rial nstallations The 


Amencan Bra Co 


219 Sele ting Protective Devices 
The Protection Handbook 24 pp, is based 
on the 1956 National Eleetrical Code ind 
interpret this code into ensil read form 
[t covers the selection of protective de 
viet lor electric cireuit motor ppl 
ine ind apparatu ind includes a list 
howing the size to use when ordinary fuse 
I tron dual-element fuse or Fustat is in 
stalled. All information is condensed. Fully 
illustrated, book gives wiring diagram 
motor table Buesmann Mfg. Co 


220 cable froughs 


‘ 


catalog offers a imple 
1 problem o hint 


t? 
l 


ruction 
480T 


und full 


TUBING AND ACCESSORIES 
222 Rotary Tube Cleaners 


etin R-105 present r and 


223 Exchanger Tubin 
1 } } af on ary ‘ 


(iter {0-pp 


2 
pi 


BOILERS, GENERATORS 
224 Water Tube Boilers — This 12 


pp catalog describes pack aged water tube 





halos in eapacitin from 8000 to £0,000 Improved Operation 


tive, this booklet uses color and illustra 
tions to amplify text Gives complete data 
and dimensions for boilers designed for 
firing oil or gas or both. Superior Combus 


of literally hundreds of 


tice Industeies, Ine mecharical products has been effected 


225 Shop Assembled Boiler Six 


‘4 


teen-pp Bulletin G-76 completely des — with Acco Tru-Lay 


ind ilustrate s company s l y pe kM wat 


standard does fram 5000 to 38,000 Ib of : v 
gies! flexible PUSH-N\\. Controls 


Babcock & Wilcox Co 


226 Hot Water Boilers This 20 
pp brochure describes and illustrates de 
sign, construction, ii vantages and econ 
omies of the C-l. La Mont controlled 
circulation hot water boiler for supplying 
high pressure, high temperature water for 
heating systems and process applications 
Combustion engineering, In« 


227 Steam Generators Illus 
trated Bulletin 8B45, 20 pp, describes com 
pany'’s VL factory assembled generators 
combining 2-drum water-type boiler, in 
tegral water cooled furnace mick work 
insulation and steel casing A large cut 
iway illustration shows de sign details, and 
gas travel, Erie City Iron Works 


228 Improved Steam Generator 
Bulletin 2000, 28 pp, explains advance de 
sign features that distinguish this manu 
fucturer’s generator from other unit steam 
generators, Deseribes and illustrates engi 
neering differences of component feature 
Also shows how these components are con 
structed, assembled and tested. Another 
section gives data and dimensions for the 
inits. Preferred Utilities Mfg. Corp 


229 Standard Generators Bull 
tin B-55-4 describes compan s Sf econ 
omy seri of standard steam generators 
designed to reduce steam costs for indus 
trial plants Pre-engineered, standardized 
s'cam generators offered in nine sizes, with 
capacities of from 50,900 to 150.000 Ib per 
hour are described, and schematic and 
cutaway drawings of design features are 
included. Foster Wheeler Corp 





Do any of these catalogs answer 
your operating or maintenance 
needs? Let us know by circling 
the number of the catalog on the 
post card provided on pages 
123-124. We'll do the rest! 











230 Packaged Generators 
tin MH 3-54, 14-pp, gives detailed « 


ui to company 8 | pe Mii packager 


water tube steam generators which are 
furnished for oil or gas firing or both, witl 
sutomatic, semi-automatic, or manual con 
trols. Included are: cutawa lllustration 
installation photos, tube arrangement la 

t 


outs, construction details, auxiliary equip 


ment, dimensions. Union lron Works 


REFRACTORIES, INSULATIONS 
231 Refractory Concrete Basi 


on recommended practice 
pincing ractor onere 
erami a 
‘ iterin 
mp to 2500 I 
more, 18 p ted in this l6-pp manual 
Sections ! ‘ vot Lo special properties TRADE 


f refracto one wwyregat refrac nen 


Tru-Lay Push-Pull Controls provide POSITIVE REMOTE-ACTION 
over long or short distances... with fixed or movable 
anchorages . . . for light loads or loads up to 1,000 Ibs., and 
these units are frequently and successfully used in conjunc 
tion with Electric, Hydraulic and Air Controls 
Flexibility makes it possible to snake around obstructions 
. simplifies installation reduces the number of work 

ing parts 

Advantages of Tru-Lay Push-Puli flexibility and simplicity are pictured below 


Simplicity vs Complexity 





Compare the TRU-LAY 

PUSH-PULL cable in illus ee ne Al 
tration with the mechan ‘ 
ical linkage. PUSH-PULLS 
are simple, have but one 
moving part, are noiseless 
and give lifetime service 
accuracy. Linkages are 
complex, made of many 
parts; they wear at many 
points. Their use brings 
increased backlash, lost 
accuracy and vibration 
rattles 











Positive Remote-Action and Flexibility, together with Pre 
cision and Long Life, explain why TRU-LAY PUSH-PULLS 
serve designers and users equally well in improving ma 
chine operations, whether the application is on such severe 
service jobs as Bulldozers, Power Shovels and Steel Mill 
Machinery, or on such light duty work as Photographic 
Equipment, X-Ray or Business Machines 


Immunity to Vibration makes these TRU-LAY PUSH-PULLS ideal 
as Remote Controls on shakers and other vibratory products 


Complete Protection Against Dirt and Moisture is a4 big factor 
in the use of this unit on machinery in Coal Mines, Cement 
and Steel Mills, Oil Fields and in many other industries 


Corrosion-Resistance of the unit, plated or with Stainless 
Steei construction as required by the use, has led to many 
applications in the Marine Field salt water or fresh 
Supplied with a rubber cover the unit operates effectively 
even when the conduit is COMPLETELY IMMERSED in water 


Lubrication of the inner member and conduit are for life 


Temperatures as low as —70'F will not hinder the proper 
operation of this unit, and it is thoroughly effec 

tive even in the extreme high temperatures en 
countered on Jet Engine, Furnace Door and Glass 
Furnace Damper control applications 


Our DATA FILE will answer your further questions 
Write for a copy without obligation 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-M Stephenson Bidg., Detroit 2 


16-M South Garfield Ave. | Angeles 77 129-M Connecticut Ave.. Br dgeport 2, Conn 
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tor Insulating nerete ind 


design, Univ “al Atlas (Cement Co 


232 = Refractory ¢ 


R-40 describe e ol K 


) 


astable I 


r 


of: 
& A 
ie 


“BS tories Div., The I 
n, WA a he 
233 Insulations, 
ised! Chis 20-pp catalog feature 
ne CLEANED ind refract 
® or 


ipplicatior 


Refractories 
tion 


? 
— ence 
position pr 
andl size ol 
chiel advant 
ient contro 


to 4000 F. Joh 


WATER CONDITIONING 
235 Feedwater Treatment 

Bulletu ih ] itn t « 

‘ ! lhireet wiInterr 


ipple - nt 
i direct 
236 Feedwater Heaters 
Coil t vuter he 


0.000 


237 Water Treatment 


Twin Strainer 
with special 
back-flushing 


feature t) 

) rm y 
238 Deoxygenation 
Thy | i t 


Feed Water 


lew 


For over 50 years, Elliott Strainers 


Elliott Twin Strainers are built in 
have been effectively re moving objec- 


two types With yp A, one stramer 


tior 


basket is removed and dumped, whul 
through the other basket 
also built with 
the 


liquid flows 
Type A 
1 back-flushing 
closed-oll compartment is leaned by 


Strainer ire 
feature whereby 


reversin the blushing 
ind di 
liguidl to enter side of compartment, 
flow through basket 
bottom Ly pe \ 
basket I desi 


hancdlin 4 


liquuid flow 
ining Connections permit 
and drain at 


“SIzZ¢ 


lor 


with large 


yned primarily 


oil and viscous liquids, 


eee 6 8 8 88 8 8 6 8 
siptesermseneeateneseeetets 
: 


rata tetet 
Pnete 


LOODIODOOODOOL > 


< Oetatet n *, 
Pe 4 MPa She 


tionable solids from water and other 
Phe trouble-free 


has 


resulting 
service led to 
power and industrial plants all over 
the country. Elliott also makes Single 
Strainers, one type having an Auto- 
matic Self-Cleaning feature. the other 
type with a basket for 
manual « le aning. lor cle tails call your 
Elliott District Office or write Elliott 
Company, Accessories Department, 
Jeannette, Pa. 


liquids 
installations in 


| 
removable 


AA RAMA RR ROAR RRR Rn 
~ eeetenets 






































Oe ee es . 


STEAM TURBINES « MOTORS « GENERATORS « DEAERATING HEATERS « EJECTORS « CON 
DENSERS « CENTRIFUGAL COMPRESSORS « TURBOCHARGERS « TUBE CLEANERS « STRAINERS 
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: , | ENGINEERING... 


241 ae asaya ) makes the difference 


H 
{ 


Mixed-Bed De-lonizers | 
ig OO gre 
‘ Ad 
l \ Pre 


On Demineralization 


| W). 24 


( 


Improved Crushers 


Shredders, Crushers 


Kuljian projects like these are engineered and 
custom-built— with a practical knowledge of modern power 
development. They combine balanced design... 


selection of equipment properly arranged and assembled 


INSTRUMENTS, CONTROLS 
246 Boiler Feed Control — B 


_ and are pre-planned to assure maximum flexibility 

and capacity for meeting the heaviest load requirements. 
To owners of electric utilities or industrial power 

plants. Kuljian offers a wide range of power engineering 

SeTVICes plus an expertene e ree ord sparnrnany 

( fioenty-seven vears, 

247 Meters and Controls 
00 Whether your project calls for engineering only... for 
construction only ... or for the combined services 

of engineering and construction... Kuljian “assures you 


of efficient and economical handling of any phase, 


{ 


248 Resistance Femperature De 


tectors | ‘ ! 


from feasibility reports through initial operation, 


The Kruljian Gyoealtion 


249 For Feedwater Analysis 5 engineers ” constructors 


ad Street « PI adeiphia 21 Per 1 U 
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. ‘ imetior range 


bridge Instrument Co, | 


250 Instruments, Controls Co 
densed Catalog 1537 offers bref applica 
' I ! on manulacturer s line 

illustrat overs dralt 

trumentes flow meters 
liquid ley nd pressure gages, CO. me 
ter pneumati transmitters positioning 
operators nperatu istrument Dower 
feedwater contro P 
ences Lo deta 
equipment. Rep 
251 Guide to Gages Catalog 
(00-B, 112 pp, features Asheroft Dura 
giiage VMaxisafe pneumatic receiver 
recording, qualit drawn casem chemical! 
ind = specia pplication gage \lso pre 
ented e gauge tester pneumatic tran 


nee 

Inestru 

throug ! pre ine ro 4) 
uum oF ew oun » LOOL000 | 

Manning, Maxwe “ oor Tri 


252 Easy Reading Gage Ay 
hvdrostat ‘ , 


Tpannte 


mote re lng gauge lor 


“He Has Nine Lives” 


..but for long collector life Remote Reading Gages 
THE NEW 5 RWS ineiding the Red Flasher Truscal 


neering at f V Mig I 
Aerotec’s latest development in the field of erosion ee -—_ 900 to 

oO NOD erguso! mge & ilVve 
254 Pressure Regulators 


Aerotec engineers proved, by accelerated tests under 1011, on flow regu provide 


i three pri 


resistant dust collector tubes is unique. 


erosive conditions many times greater than normally 
encountered, that of all metals tested, white cast iron 


assures maximum resistance to abrasion 


These tests are substantiated by actual installations. 255 
They now establish the Aerotec 5 RWS collector with T1OB de 


Cooling Controls 


white iron tubes as the ultimate in long life and sus- 
tained high efficiency in the field of mechanical 


~ ( | 


256 Ideas on Push Pull Controls 
I ele re al ers t 


fin tl Idea File 


collection. 

If your dust collection problem requires top mechan- 
ical efficiency, discover the assurance of highest per- 
formance and long life possible only with an Aerotec 
5 RWS. Call or write our Project Engineers today. 
They are ready to help you solve your dust control 


problem. 


« THE THERMIX CORPORATION Greenwich, Conn. 
LOMices in 38 principe! cities! CORROSION CONTROL 


dian Affiliate HOWN, LTI 64 Metcalfe Ave., Westmount, Montreal 6, Que 258 Corrosion Control 


ment of industrial equipment 
Manvtacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn, 


+} 
ecanno > 
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25 Corrosion, Abrasion Control 
M ractics nd products { 


260 Guide to Corrosion Prevention 
How Bitumastic protective watt a 
in fight against rrosion is to in thi 


10 


2-pp MOOK! 


nivel il 


engthenu 


quipmen 


BEFORE CONCENTROL—Foaming of highly alkaline solution in glass test cylinder. 


MECHANICAL POWER HERE’S PROOF: 


TRANSMISSION 
261 V-S Drive Selection lips © me i E he T R o L 


Bulletin 20P50, 44 pp, carries hat 
adiieamneh "ieee ies, Gade CONTROLS FOAM AND BOILER WATER CARRY-OVER 
‘ il 


ection variable spec 


) providing these 
ludes information on 
ve principles hor epows ng , 
peed range table, Allis-C! mers Mfg 
262 internally Geared Power 
Featuring latest design improvements 
gearmotors ind embodying 60 multicolor 
‘trations, 16-pp Form F-1880 show 


! 


Titi 
omparative iivantages of gearmoto 
lists ratings from ; to 30 hp with gear 
ratios as high as 10:1. Cross-sectional ce 
tails and enlargements of outstanding fea 
tures are included, as w i dis 

ise ol elliptoidal he 
chart graphing degrees 
gear teeth { S bleetri 


263 Fluid Drives 


Vs ( (; 


AFTER CONCENTROL —Same solution after addition of 12 ppm of Concentro!l Antifoam 


; ey ep eran Where boiler water « oO d by foaming due to high alkalinity and 

, high proportion of dissolved solid n the water, Concentrol provides a low cost, 
264 Spherical Roller Bearing effective method of chemical treatment and control. Supplhed in liquid powder 
| nf B wre AGGR d F or briquet form to be fed continuousl or in slugs to boilers —Concentrol is 
~ essentially a surface agent that cause breakdown of bubble film to prevent 

foam formation. Formulations of Concentrol can include organic sludge condi 
ind other wate reatment chemicals for boiler treatment as well 


tioning agents 
tant to hydroly or breakdown under normal 


is antifoam. Fast acting and re 
boiler temperature ind pressu Kliminates need for costly pre-treatment of 


water and high blow-down rat« 
Write for NAME OF BIRD ARCHER WATER TREATMENT ENGINEER NEAREST YOU 


PACKINGS, SEALS 
265 Packings and Gaskets t : : 
a) ate yp os ey agntnmtered BIRD-AR CHER 
ee a We / WATER TREATING ENGINEERS 
THE -BIRD-ARCHER COMPANY. 4337 N. AMERICAN ST., PHILADELPHIA 40, PA 


ng Wi 
a ee ee 

266 Mechanical Pac kings The Bird Archer Co of Califernia nH, San Fransegee 

t red ' Iter { t ‘ yf) re ‘ ‘ el ive im it me eure 


ret 


pp nig 
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s multi-purpose Kel-Vee V-Ring packings, 

a1 _ for Low Cost Corrosion the long wearing criss-cross Braid packing 

+ series, twisted foil packings for oil and 

. . distillate temperatures to 1000 F, and an 
Inconel-wire re orced plasti packing for 

Abrasion, Vacuum and General Service si ice sees 
4 temperatures up Lo SOO ¢ Packings for 

every industrial application are covered 


W. S. ROCKWELL eee ee, es 


The Belmont Pach ing & 


DIAPH RAGM 267 Mechanical Seals sSulletin 
S-205-2, %-pp, covers the complet« line ol 
chemically inert mechanical seals for han 

VAL dling all t pe wids, corrosives, solvent 
ind gases. Provides construction, servic 


ind application information, installations 








ind engineering details. Crane Packing Co 


WOICATOR 


PUMPS AND PUMPING 
a 268 Controlled Volume Pumps 


sSulletin 053, 24 pyr leseribe ind illus 
-_ trate i of controlled volume pumps 
* @ No packing gland to leak. satay a ane - - : on &. ,* 
Mechanism not exposed. ' » saadinamemmem wind ind 
@ Oversized ports; high capac- tmer 
ity; low pressure drop. Larg- 
est capacity of any diaphragm eatit tem 
type valve te und diag 
@ Self-draining in horizontal oiler water 
position iter treating prol 
@ Closure is by rubber disc. ste and sanit 
e Lower handwheel torque and cluded. Milton Ro 
fewer turns to close. 
Always closes ¢ Automatic control availabie. 269 Fiow Control 
Diaphragm seals mechanism ° = « Aemeeadaamamatees with any wag SOY Cosrrioee four base mote o 
ining. precision proportioning pumps lor Use 


Write for Bulletin @ Sizes 1," to 6”. equiring accurate and positive propor 
tioning of flow in range of O to 730 gph 
Materials of constructio ipacities and 
pre ires own for each, Diaphragm 











lve t ‘ ‘ ‘ nd them teature 

For more data circle 568 on a d \ — nes - , # slye “ 
diaphr wg ! re those for tempera 
tures to 300 nd includes diaphragm 
material chart covering selection for use 
vith air, water, ce ‘ lures hiquid 


gases, Hills-MeCanna Co 


270 Non-Clog Pumps 
121MV features Mono-Vane 
Impeller 

hen 
effluent 


; at 
Viono-V ane 





271° Steam Pump Care 
(4-2280 “How to Inst in 


Steam -P 


OIL, GAS 
OR TAR 


Steam or mechanical atomizing...1 to 1000 gallons per hour 


Designs | for Operation with either ga various types of standard | lverized packing 
1d 


p 
ith natural or forced draft coal and gas-burner units cold starting 27 ; . ; 

‘ , ’ 2 For Abusive | umping Jobs 

[hey can be depended on for maximum — or for full load operation when coal or Catalog 4906. 36 pr seeae: dame 


is not available, or when oil is the mops for w 


oil or bor! 


com mon efthcency Bas 


ENCO Interchangeable Oil-Burners can ™0re economical fuel. 
| instantly to operate by Send for Bulletin OB-53 describing 


be chat ue 
pressure ENCO Gas and Oil Burners, also com- 


cither steam or mechanical 
atomizing over a wide capacity range. plete Pumy ing and Heating Units 


ENCO Oil Atomizers are applied to 


THE ENGI NEER COMPANY, 75 West Street, New York 6, N. Y. 
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FUEL BURNING EQUIPMENT 
273 Oil and Gas Burners Bull 


tin OB-53, 28 pp, gives principles of sele« 
tion and application of oil or gas burner 
or a combination of both for standard and 
wide capacity range oper ol together 
with air registers and f ou heating and 
pumping sets. Conversion table shows ap 
proximate relation hip between quantit 
of oil burned, boiler « ipacity and air re 


quired for combustion. The Engineer Co 





Postage-free cards for ordering 
catalogs are on page 113. You 
may also use the cards to order 
literature mentioned in the ads 








274 For Burning Refuse _ Fuel 
rhis S-pp bulletin deseribes reluse fuel 
burning equipment, in luding , pneumatic 
ise fuel distributor which spreads refuse 
ch as bart wood chip md bagasse 
over the grate surface, Dis« 
ction fteatures Of various compo 


Riley Stoker Corp 


275 Steam Atomizing a —_ 
Sixteen-pp illustrated Bulle 21 de 
scribes steam atomizing oil burners and 
iuxillary equipment for use with heavy oi 
or tar in boilers, stills, dryers and other 
furnaces where steam or compressed al 

hie { ‘ 


hiot 


OTHER EQUIPMENT 
276 Product Guide Vii 


wtion geal 
escribed 
)-pp catalog 


procedure By 


277 Precipitation 
I welve-pp Bulletin G406 co 


information ¢ 


279 Sheet and Plate Fabrication 
‘ 1O-py Bu t | 


280 Steel Floor Plate 


Coal Crushers 
are 


Soundly engineered and constructed to give you many 
years of high volume crushing at low operating costs. 


Oversize bearing 
Alloy Steel heat treated rotor shaft 


Heavy rib reinforced housing with renewable liners 


and tramp metal pocket 
Manganese Steel crushing element 


Exclusive American-Originated rolling shedder 
ring which splits coal instead of crushing it 

More efficient crushing design which permits slower 
operating speeds and less power consumption per 
ton of coal crushed 

Dual adjustment to give flexibility of size control 
and to compensate for wear 

Maximum flexibility of rolling ring rotor prevents 
injury from tramp iron 

Full width screening area gives faster discharge of 
reduced product 


Coal Crushers exclusively, from Sample Crushers to Capacities of 800 TPH 
Write for literature stating capacity you need 


AmenricariD PULVERIZER COMPANY 


ORIGINATORS AND MANUFACTURERS ) OF RING CZUSHERS AND PULVERIZERS 


1431 MACKLIND AVE. ‘ SAIN? LOUIS 10, MISSOURI 
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COUNTERFLOW 2 





REGENERATION OF tigen, prewsure vesely proce : 
ION-EXCHANGERS ceialiged products, Deseribes: manufac [aAtic INSPECTION MIRRORS 
y process [ by F. P. KRETCHMER 


WATER o> < nae a 
One form of the Deva ~ Maryland Bt Adjustable by the touch of 
NOW weld of your thumb... 

- regeneration 283 Engineering For Atomic 2. 





any angle within an arc of 45 degrees 



















































= Water produces , { 
owe I e400 j in . 
c . o "barrier to ' 7 74 . Enables you to see clearly behind gears, into a 
i4 ere borrows rou 
keep the bed from . y tank, inside the angle of a pipe, a casting, under 
expanding ! { | ‘ i electm 
; neath a fitting, around a corner; in fact, the back 
} erg ! 
() I " | , bottom, side or top of just about any part that 
cilg er opp 
" ( trated is hidden from straight vision. Strong plastic 
' ' i teas 
et. ID rn role in the handle. Mirror mounted in a plastic frame with 
i le 
nt ton energ ind out back fully covered for strength and durability 
i fr ! ’ 
Also available with magnifying mirror 
| j = Write for Circular 
| 
; > ang 7 
| pee 284 Refrigeration Condensers F. P. KRETCHMER 
c | ngineering data on a complete range PO. Box 306 
yes and types of refrigeration condenser ver City, Californie 
——_ : } re featured in 48-pp Bulletin RC-2 Rat 
gs in tons refrigeration are tabulated for en 
inge and ill ammonia condensers, ver 
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* “COUNTERFLOW” is the trade mark of Iilinols | ammonia ondensers immonia cor 
Water Treatment Company eG ‘pment viilizing a . eat f j ; nd freor 
( ‘ owe reo! onde ‘ ‘ Co 
distinctly new principle of regeneration. Pat. pending 
ondenser-tower Selection data, dimen 
ions, dimensional diagrams and tables o 







@ lon kay ! 1 to about 1/3 pipe sizes given. Henry Vogt Machine Co CONSULT US 
oa : 286 Steam. Turbines Che advan FOR: 
. ae SF pany 2 Sire See ae CHIMNEYS 


e' ; . , il flow turbine ingle stage and multi 


yy? re outlined in illustrated age FURNACE 
. ‘) 1) itn wou model in if 
id Retype y wee 1, WORK 


ition photo Thu ; 
erry Steam Turbine Co BOILER 
eK 1 of resin 287 On Coal Burning Plants SETTINGS 


1 20-pyp book 
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ed Control 


lof a xed-bed unit 288 rurbin« Spe 
I} ‘ i | H-2) 


| lame of Turbine Speed 




















Present users of “COUNTIERILON re ‘ gener ndamen 
enjoying IMPROLID purity of effivent at t t tre tem nid 
LOWLR cost of reeenerant materials. One f tre ferminolog 
power p suet for example ss saving Si O00 , } ed 4 a tings pr 

| ( 
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289 Overhead Heating Units 8 ae 
a ew, © photo AMERICAN CHIMNEY CORP. 


TREATMENT CO erhead ga 
' , 143 Fourth Ave., 
iL 840 Cedar St ri our ae Te Not 2 4. ¥ 
“a | a Rockford, ttl ! plant HICAGO 
' P ? ‘ y ty) BOSTON - PHILADELPHIA . CLEVELAND 


NEW YORK OFFICE, 141 E. 44th St, New York 17. N ¥ , 7 ETROIT « RICHMOND, VA. © CINCINNATI, OHIO 


ILLINOIS WATER 









CANADIAN DIST. Pumps & Softeners, Lid. Londen, Ont | 1) ( 
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EQUIPMENT NEWS 


continued from page 58 


34—TERMINATORS, FITTINGS 
for interlocked armor cable 
Terminators, 
tings are announced for all types of 
interlocked armor cable. Eleven termi 
nators in the line include watertight and 
non-watertight types and upright, hori 
zontal and inverted types. Nominal 
diameters over armor range from 0.45 
to 4.28 in. Typical functions are to 
terminate and ground cable armor and 
ecure and seal cable entrance into a 
cabinet or terminal box Two model 
upport vertical cable where it enter 
the bottom of junction or pull box 
There are also terminator adapter 
ise with interlocked armor cable having 
a sheath under armor, angle adapter 


upports and splicing fit 


for 
ol 


and mounting bracket 

Sixteen f fittings include ma 
required to make the cable splice 
traight splices or 
four-way Y and X splice 
both varnished cambrie and 
ulated interlocked armor cable 
are offered. These fittings are designed 
for maximum voltages from 1000 v to 
15,000 grounded and/or ungrounded 
neutral and to 5000 hielded or un 
hielded. Bulletin 135A gives engineering 
data. O. Z. Electrical Mfg Co 


types ¢ 
terial 
uch a two-wa 
three- or 
- | ype for 
rubber in 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
123-124 to ask for more infor- 
mation on them. Just circle the 
item numbers of the 


all prod- 


ucts in which you are interested 











35—PURGE SEQUENCE VALVE 
for industrial boilers 
valve de 
and hazard 
purging or scouring 
in industrial installation 


a triple interlocked valve 


Fig 1000 is a purge sequence 


igned to provide a secure 


free mean 1 stean 
il burner tip 


The de. ice | 


handwheel 
ible 


Iny 


tem actuated by a single 
It dictates an inflexible and irrever 
equence in the control of 
team, fuel oil, and steam for 
burner tips. The cycle prevent 
ion of oil to a hot firebox 
admi atomizing 
ays, eliminating possible human error 
and boiler explosion in manipulation of 
three separate valves usually required in 
this type of installation. Atlas Valve Co 


atom 
purging 
admi 

before the 


ion of steam, company 


36—LIQUID SAMPLE COOLER 

works with high pressures 
Designed for use with pressures up to 
5000 psig and temperatures to 1200 F, 
this small, low cost liquid sample cooler 
is a shell and tubular heat 
exchanger applicable to feedwater heat 
ers, hot water and high and 


col type 


oltener 


low pressure boiler The 
uggested for cooling samples in 

cal, refinery and paper processe All 
parts of the cooler, which i 
tainle hell 3 in. in diameter 
by 11', in. long, are welded. The 
has Type 316 welded stainless tubing for 
pressures to 3500 psig and temperature 
to 700 F, and stainle No. 20Cb tubing 
for the higher pressures and tempera 
tures. The cooler features the counter 
flow principle to enable the 
liquid ample to temperature 
proach:ng those of the inlet cooling 
Flow passages are designed to 
promote high rates of heat transfer and 
to eliminate short circuiting or pocketing 
of both ample and coolant Te enn al 
Engineered Products, It 


unit 1 also 
chem! 


housed in a 
Lee] 


cooler 


cooling 


rie dia 


37—VOLTAGE CONVERTER 
changes single to three phase 
Weighing only 9 Ib, thi 
lightweight converter change 
phase, 115-v, 60-cycle to three 
230-v, 60-cycle 

holding 
fraction of a cycle 


eo pact 

nyle 
a~ 
current, it Is anno 
frequency constant w 


The 


capacitator 


aluminun 
house Larter “ 
both output and input recepta 
high tnout 
and exni 


frame 
vell a 
cles, and is about 10 in 
carrying handle. Intake 
air vents are located in lower 
endbell making the verter 
proof, it 1 aid, and hea 

ealed ball bearings serve to 

Kato Engineering Co 


halve 


con 


38—MACHINE MOUNTING re- 

duces noise, vibration 
bette clive and economical 
and Vibration | 
machiner 


no 
olation of 


and alr ondit 


ment are claimed for Shear-Flex Mount 
ing Pads. Shear-Flex is an 1&-in. square 
by 4 ,-in. thick resistant Neoprene 
heet with a ribbed structure de 
igned to offer deflection throughout the 
load range of 5 to 70 psi, Alternately 
raised ribs provide skid-resistant sur 
faces. Light loads ride on the high rib 

and heavy loads are supported by the 
entire ribbed urfac Recommended 
loading is 50 psi, the maximum load 
impact. For maximum efficiency, Shear 

Flex can be used in multiple layers with 
ribs crossing at right angles. Installation 
is simple. Shear-Flex is cut to size with 
or knife and placed under equip 

bearing plate. Bolting or 
Engineering 
offered 


oil 


cro 


cissor 
ment legs or 
cementing aren't required 
book and sample swatch are 
Vibration Mountings, Ine 


39—POWER CONDUCTORS of 
bolted aluminum construction 
These 
designed 
ductivity 
the heavy 
high 
nector 
nested 


connector 
for trength, 
and long life. Company say 
bolt design provide 
contact pre with low 

tre It is pointed out that the 

bolt head cannot turn, per 
vrench installation 
UO., Ine 


ure 
con 


aluminum power 


maximum 


erie 


ure con 


mitting ea 
Royal Electric 


one 


Miz 


40—NON-SEGREGATED-PHASE 
BUS is sealed and insulated 
16-, 7.2- and 13.8-kv 1200-3000 
amp non-seygregated phase bus | 
vith cork Neopre ne-yasketed plit half 
round and insulated by air and 
porcelain insulator No organic mate 
rials are used for insulation, according to 
manufacturer It i claimed  ideall 
uited for leads to transform 
ers, for transformer to 


ealed 


cover 


yenerator 


connecting 


emblies, for inter-connect 
ing emblies, and for di 

tribution of light and power in industrial 
and office buildings. Other features an 
nounced include flexible or laminated 
connector to ection Cu 
install. The circular design requires le 
pace for installation and ji 
for indoor or outdoor use. I-' 
Breaker Co 


vitcehwear a 
witehyear a 


mane ler to 


uyye ted 


K Circuit 


41—POTENTIAL TRANSFORMERS 
of butyl-molded construction 
both 
allable 
tran 
include 0 


Ly igned for circuit 


ndoor 


up to bo} 
and outdoor ty 
n this butyl 
former line. Specification 
ASA accuracy and a 60-kyv impulse level 
Ratios of 20:1, 35:1, and 40:1 are pro 


ne are a 


molded potential 











ded tor line-to-line or line-to-neutral 


donc ellie nite 42—ADJUSTABLE MIRRORS 


mal capacity ia increased, it is noted, make maintenance easier 
| with transformers able to carry over 600 These inspection mirrors are similar in 
a amp at ‘0 © ambient without over appearance to dental mirrors. The 
heating. The outdoor t 


y have 
ype has stainle long plastic handles, adjustable by the 
eel accessoric It 


also has greater touch of a thumb to any angle within a 
SOI TION OF HYDRAZINE reepage distance to reduce possibility 15-deg. are. With them, you can see 
‘ 4 . ff PSS f flashover joth types are reported behind gears, into a tank, inside the 
easier to ins.all, look better, and angle of a pipe or casti 


provide 
reater service reliabilit But yl-molded 
onstruction serves a 


iv, underneath a 
fitting, around a corner have a look 
a combined bush at practically any part hidden fron 
ny, case and insulation. These tran direct has a 


and ex Round or re« 
as having a low tangular style mirrors are furnished in 
ition power factor due low everal sizes, and a magnifying mirror i 

Compan also available. The mirrors can be pur 
encountered chased in sets of 10 or more, as required 
operating oltage, so that radio inter 4 trial assortment contaiming 36 of then 
erence noise eliminated Creneral costs around $55.00. A price list! 


able. E. P. Kretchmer 


vision. The mirror itself 


rmers are announced as fire plastic frame and bach 


° Ox ygen- | plosion-resis‘ant and 


table nsu 





ture absorption of butyl 


¢ Scavenger S| oe epssatinn olin, or 


’ 
i 


« for 


ava 


« Boiler Water iy 


CLASSIFIED ADVERTISING 





¢ Treatment 


CHEMICAL 


136 Liberty St., New York 6, N.Y. 


Midwestern Representative 

















APPLICATION ENGINEER 


4. 4. DelLemer & Sen, inc 
4529 Ne. Kedzie Avenve 


Box 1723, POWER ENGINEERING 
Chicege 25, il! 
Ask for pamphlet BW-6 308 | 





James Street, Barrington, Hlinois 
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PROFESSIONAL SERVICE 





THE LUMMUS COMPANY 


Engineers and Constructors 
SYS all 385 Madison Avenue, New York, N. Y. 
Chicag H lon ‘ 


a 
Hague M Bombay 





Piping systems in every in 


dustry have been made ree J. E. SIRRINE COMPANY 
from troublesome water Engineers 


hammer free from dan Design and Supervision of 





Steam and Hydro 

j electric Power Plants, Industria! Plants, Me 

gerous surge pressures Silent chanical and Operating 

Check Valves eliminete these Surveys, Appraisals @ Plans 
©@ Reports 

hazards by operating in 


stantly when flow reversal Greenville, South Carolina 








starts or when flow is zero 
Write for descriptive Bulletins 


, - iF 7 f? A 
/14 h ul J MCiN (a@Zle7kaw 
Globe type for ‘ 


3” to 24” lines 





ENGINEERS e CONSTRUCTORS « CONSULTANTS 


Cent Jed? for POWER PLANT SPECIALISTS 
ess om 1* to "0 .~ | (Steam, Hydro, Die el) 
UTIUTY « INDUSTRIAL « CHEMICAL 


WILLIAMS-HAGER 


lend 
Cc K VALVES 
THE WILLIAMS GAUGE CO., INC. 
Write for Bulletins No. 654 on the 


143 STANWIX STREET 
Valves; Nv Cause, Effect and Control 2 GATEWAY CENTER PITTSBURGH 22, PA 
of Water Hamme Our 7let Yeor—1886-1957 
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Locomotive Maintenance Records 





continued from page 82 


as lar aS repair costs are concerned, but they 
ery serious Irom the sta! dpoint of reliable yperation 
id costs chargeable to delayed trains 
Atte mpts to dig deeper into the reason for locomotive 
failures are often very frustrating. In all too many cases, 
defect is transient and there may be many cases 
nelore the answer is uncovered 
While it is indeed true that railroad inspection and 
maintenance practices are not overly elaborate, the 
of failures detailed above must be charged to 
t that control devices and auxiliary equipment 
designed primarily for stationary service usually lack the 
iggedne sands moplicit needed for railroad service 
In the trend toward automatic operation there a 
tendency on the part of control designers to make con 
ol systems overly complicated. There is also a tendency 
overcome faults in control devices by the additior 
another device rather than correcting the basic fault 


Conclusions 


lo date, the Union Pacific has not accumulated suffi 
ent gas-turbine experience to assign an estimated life 
to turbine components. During this development period 
there have been so many modifications that life data on 
most components are very clouded There have been some 
pectacular improvements in individual items such as 
fuel nozzles and combustion chambers, but it is still too 
early to tell where developments will lead 
The foregoing detailed analysis might leave the impres 
sion that gas turbines are too unreliable for locomotive 
power plants A brief look at the perlormance record 
shows that the opposite is true. During the same month 
consicde red the active fleet of turbine locomotives aver 
aged 12,026 miles, which was considerably better than 
any other type of freight locomotive assigned to the 
ame district. The turbines handled 18.2 per cent of the 
freight hauled on the Eastern District and 11.5 per cent 
of the freight on the entire system. Records show that 
the turbine failures detailed here occurred at a rate of 
only &.7 per 100,000 miles, which is not a bad record. 
These locomotives consistently move trains faster than 
other types of freight power, with the August average 
being 34.95 train miles per train hr. This is 6 mph faster 
than comparable diesel-electric units. This performance 
very attractive to the Union Pacific in its constant 
effort to speed up freight movement While failures 
cannot be ignored, they can be endured during the 
development of a power plant which excels in perform 
ance THE END 


Table lists locomotive turbine defects occurring in one month 


ocomotive Number of Distribution 
Number Failure ontrol Mechanical Weor Error 


nly defects pertaining to gas turbine and gas-turbine 


“Why Not Play Safe And 
Buy Your STACK As 
You Buy Your Car?” 


“Joe, you wouldn't buy the engine of your car from one 
manufacturer, the wheels from another and the body from still 
another, would you? Neither would |. And when | design for 
induced draft, | specify a P-D Stack because the 1.D. Fan, 
though it is important, isn't the whole story. The combined 
breeching, stack and fan, built as ONE apparatus, gives me 
unit responsibility, compact design, simplified engineering, 
and positive performance, with a lot less purchasing details 


“Another thing, I'd rather buy my Dust Collector from the 
same manufacturer that made my Stack and Fan. For this is 
all part of the same system for handling *the gas after it 
igaves my boiler unit 


“There's nothing like putting all the responsibility on 
ONE manufacturer's shoulders if you can, for then you'll come 
out on the long end nine times out of ten. Buying such equip 
ment piece-meal is antiquated and costly 


You can save a lot of time, trouble and money by purchas 
ing your Stack and Dust Collector from Prat-Daniel 


Write for date. 
— 


Project Engineers 


THE THERMIX CORPORATION 
P.O. Box 1189-2, GREENWICH, CONN 


Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que 


Designers and Manufacturers 


PRAT-DAWNIEL 
CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collector Forced Draft Fans 


Ait Preheaters, induced Draft Far Fan Stachk« 
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Stonega Coke and Coal Company 


CHONG — OENDRON 


Kentucky Sun Coal Company - 
Old King Mining Company 
No. 1 & No. 2 
SUNFIRE OLD KING 
Brown Fuel Company 
HENSHAW 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook 





ASHLO HARDBURLY 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET. . . PHILADELPHIA 9, PA. 


Cable Address: GENCO 
4 Branches > 
CHARLOTTE, N.C CINCINNATI 
IRWIN, PA NEW YORK NORFOLK 


BUFFALO CLEVELAND 
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Meet the 
CHALLENGE 


CRITICAL 
SUCTION CONDITIONS 





tow N= Sac. CHARACTERISTICS 


P.. fae 
“AURORA 


CLOSE-COUPLED TYPE B CENTRIFUGAL 
GENERAL PURPOSE PUMPS 


Modern industry is confronted more and more with 
critical suction conditions arising from hot water 
and chemical handling. These extremely high effi- 
ciency, compact, flexible and low 
NPSH pumps are a welcome an- 
swer. You' if | be glad to get the 





Available in either as 


facts. 
IDEAL for THESE DUTIES 
’ REFRIGERATION 
COOLANT 
HOT WATER 
CHEMICAL* 
TYPE BJF 
ae Mele LA shay BE FURNISHED IN SPECIAL ALLOYS 
TO MEET SPECIFIC CONDITIONS 
MANY VALUE FEATURES 
SEAL or GLANDS 
SPEEDS 3,500, 1,750 (60 cycle) and 2,880, 
1,440 (50 cycle) speeds 
CURRENT AC or DC All voltages and 
phases 
proof, totally enclosed, explosion-proof and 
chemical Quiet efficient NEMA standard 
COMPACT QUIET ECONOMICAL 
ALSO AVAILABLE —in Type BJP Pedestal 


AIR CONDITIONING 
GENERAL PURPOSE 
desired 
MOTORS—!/, to 7!/2 H.P. drip-proof, splash 
Mounted. 


TYPE BJV 


BASE MOUNTED | 
WRITE 
ror -—PUMPS— 
BULLETIN ‘by P - 
for EVERY NEED 
in INDUSTRY 


WATER SUPPLY 
CONDE 
TYPE BJH HORIZONTAL oaean faa 
CONSULT WITH US 
7 TRANSFER 
Aurora engineers will appreciate speci &TC., &TC., 


PROCESSING 
BOOSTER 
fications of your difficult iobs Only . 
Ask for CATALOG ‘'M"’ 
the RIGHT pump does the job RIGHT " ase 














Your Inquiries Will Receive Prompt Attention 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP peuesen 


THE NEW YORK AIR BRAKE cemraniny 
40 DEARBORN ST. : AURORA > ILLINOIS !) 


EXPORT OLPARTMENT—Aurora, \faeis—Cable Address “NYABINT’ 
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Protected agamst comrosion 
ALL EXPOTED PARTS 


ough 


IONS 2 


CONDIT 


ae _= 
ryee 3 iro so 4 
=| Rerated Frames 182 to 326U 


TOTALLY- 
sENCLOSED 
MOTORS 


Total Protection 
in every direction 


Large savings are being gained by many industries 
using enclosed motors in place of the usual “open” 
U.S. Totally Enclosed 
from cor 


or ordinary protected motor 
gives fotal protection in every direction 


rosion, dusts, abrasives, impact, weather, spray and 


splash! This means motor dependability long life 


savings both on motor costs and production 


continuity ! 


Protected ev wwenunius 
FOR LONGER BEARING LIFE 
CAST mor 
Rust-resistant 
solid cast iron 
withstands abuse 
wear and corro 
sion. Protect 
working parts! 


New grease forces 
old grease out— keeps 


bear 


Protected mom sTaess ano 
WARP 6Y NORMALITING 

ASBESTOS WINDINGS CASTINGS , oF 
Nature's greatest heat All cast-iron compo 
resistor, asbestos , nents are heat-sea 
can't carbonize! Pro 


Protected aaamest 
INTERNAL HEAT WITH 


~ 
~ 
stabilize 
~ 
structure 


soned te 


= 


fects windings against Olecular 
‘ ' 


heat! 
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Wrilé: U.%. ELECTRICAL MOTORS Inc. 


Los Angeles 54, Calif Box 2058, Milford, Conn 
For complete information about 
TOTALLY-ENCLOSED MOTORS 


U. S‘moror: MOTORS 
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PREVENT 
BOILER 


CORROSION 


Oxygen dissolved in boiler feed water which is a very 
f destructive boiler corrosion may be c« 


recorded by 


nm the 


active source 
mtinuously detected and 
the Cambridge Gas Analyzer. The oxygen dissolved 
and continuously re 


Dissolved Oxygen 


feed water is determined directly 


corded upon the Cambridge 


Recorder. The 


is determined by 


oxygen set free by dissociation in 


the boiler measuring the free 
n the steam which wded upon the 
Dissolved Hydrogen Recorder. Cam 


in models for con 


hydrogen i is rect 
Cambridge 
Analyzers are available 
wding either O. or H 


simultaneously 


bridge 


tinuously rec separately or 


O, and H 


Send for Bulletin 148 B.P 


CAMBRIDGE INSTRUMENT CO., INC. 


3523 Grand Central Terminal New York 17, N.Y 
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DISSOLVED O, & H, 
ANALYZERS 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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The easiest—and quickest 
way to order bulletins and 
catalogs described in this 
magazine is to use the post- 
age-free Reader Service Cards 
on pages 123-124. 


All you need to do is cir- 
cle the item numbers of those 
you want. Then fill in your 
name, job title, company name 
and address—and mail the 
card 


You may also use the Reader 
Service Cards to 
formation on products de- 
scribed, or literature mentioned 
in the ads—just circle the num- 


ber below the ad 


request in- 











oO 


THE INDEX 
TO THIS VOLUME HAS BEEN REMOVED 
FROM THIS POSITION AND PLACED AT 


THE BEGINNING OF THE FILM FOR 


THE CONVENIENCE OF READERS. 





ough PREVENT 


CONDITIONS 2 sie 
CORROSION 


Oxygen dissolved in boiler feed water which is a very active source 
f destructive boiler corrosion may be continuously detected and 
recorded by the Cambridge Gas Analyzer. The oxygen dissolved 
n the feed water is determined directly, and continuously re 
corded upon the Cambridge Dissolved Oxygen 
Recorder. The oxygen set free by dissociation in 
the boiler is determined by measuring the free 
hydrogen in the steam which is recorded upon the 
Cambridge Dissolved Hydrogen Recorder. Cam 
bridge Analyzers are available in models for con 
tinuously recording either O. or H, separately or 

O, and H, simultaneou 


Send for Bulletin 148 B.P 


CAMBRIDGE INSTRUMENT CO., INC. 


3523 Grand Central Terminal New York 17,N.Y 


= CAMBRIDGE 
DISSOLVED O, & H, 
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Total Protection 
in every direction 


Large savings are being gained by many industries 
using enclosed motors in place of the usual “open” , 
or ordinary protected motor. U.S. Totally Enclosed The easiest—and quickest- 
gives total protection in every direction —from cor way to order bulletins and 
rosion, dusts, abrasives, impact, weather, spray and catalogs described in this 
splash! This means motor dependability long life magazine is to use the post- 

_—— both on motor costs and production age-free Reader Service Cards 
continuity 

on pages 123-124 


Protected agaimst coanosion Protected ey weniwusn 
ALL EXPOSED PARTS FOR LONGER BEARING LIFE All you need to do is cir- 


7 ®ON 
Re : cle the item numbers of those 


Rust-resistant x New grease forces 
solid cast iron : old grease out — keeps 
wuhstands abuse, | bearings fully lubn you want. Then fill in your 
wear anc correo cates rotects war 
sion. Protects ing efficiency! name, job title, company name 
working parts! 

and address—and mail the 
Protected agamst Protected mom sieess ano card 
INTERNAL MEAT WITH WARP BY NORMALITING 


ASBESTOS WINDINGS Is CASTINGS % tt/, 
Nature's greatest heat All cast-iron compo , 
resistor, asbestos 4 nents are heat-sea- ” , You may also use the Reader 
can't carbonize! Pro soned to stabilize ~ 4 

fects windings against molecular structure Service Ca rds to request in- 
heat! 7 Protected against 


warp! formation on products de- 
or —_ scribed, or literature mentioned 
rilé. U.S. ELECTRICAL MOTORS Inc. : 
Los Angeles 54, Calif Box 2058, Milford, Conn in the ads : just circle the num- 
ber below the ad. 


For complete information about 
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With Valves... there’s nothing like the silent treatment! 





CHAPMAN Tilting Disc Check Vaives 


Add it all up. With Chapman Tilting 


Disc Check Valves you get no flutter 


no vibration, no slamming or jarring or 


scraping of disc and seat. You get fast, 


sure and quiet operation at all times 
This is the silent treatment for valve 

and what it means to you is a matter of 

You have less head 


trouble, les 


dollars and cent 
aches, less ; maintenance for 


valves and system even under severe op 


erating condition 


This silent treatment i exclusive 
with Chapman ‘Tilting Dise Checl 
Valves in iron and steel has been for 


years. These quick and quiet valve 


handle fluids or gases under a wide range 


of pressure 

You can order them for replacement 
or new systems. Why not, right now 
check our Catalog 30-A? If you don’t 
have a copy readily on hand, write for 


it today 


Here's the Inside Story 
the flow " sirfoul chim 
taon whatever 
the flow stops lim 
thy and firmly on 
Youll note that 


e around dine to 


THE CHAPMAN VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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Make sure you get 
the power you pay for 


When fuel and maintenance bills get out of hand and 


powers not up to par, chan ire your oll is the culprit 
Let your Texaco Lubrication Engineer recommend th 


pre pel grade of lexaco agou 


Texaco Ursa Oils keep diese ystem 


for full compression and complet 


runninygv Cleat 
ombustion pre 
vent harmful deposits in the combustion <¢ 
crankcase and on valv I he 

inder and bearing wear of which adds 


power on less fuel and lower maintenance co 


For over twenty years more stationary diesel horse- 
power in the United States has been lubricated with 


Texaco than with any other brand 
Ther I a comptiet il Ol CXdCE ly a Oil to meet 
the requirement nd dual-fuel engine 


Just call th icarest than 2.000 | 
tributing 


I he 
York 17 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 


TUNE IN 


METROPOLITAN OPERA RADIO 


BROADCASTS EVERY SATURDAY AFTERNOON 
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